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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 
This application claims the benefit of the filing date of U.S. provisional patent 
applicatior) serial number 60/212,359, attorney docket number 25791.38, filed on 
5 June 1 9, 2QD0, the disclosure (rf which is incorporated herein by reference, 

IhfS application Is a continuation-in-part of the following co-pendir^ patent 
appDcattons: (1 ) US. utility patent applicatton serial no. 09/454,139. attorney docket 
no.. 25791.3.02. filed on 12/3/1999. whteh claimed the berieflt of the filing date of 
U.S. provlstonal patent application no. 60/111,293, attorney docket no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. utility patent applteation serial no. 09/510,913, attorney 
docket no. 25791.7.02, filed on 2/23/2000, whteh claimed the t>enefit of the filing 
dale of U.S. provisional appficatkm no. 60/121,702, filed on 2/25/1999; (3) U.S. 
. utHity patent applicatton serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, whkd) claimed the benefit of the filing date of U.S.. provisional 

15 application no. 60/119,611. attorney docket ho. 25791.8; (4) U.S. utility patent 
application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 
11/15/1999, whteh claimed the l^enefit of the filing date of U.S. provisional 
applicatton no. 60/106,558, attorney docket no. 25791.9, filed on 11/16.1998; (5) 
U.S. provistonal patent application no. 60/183,546, filed on 2/18/2000; (6) U.S. utility 

20 patent applicatton no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, which claimed the t)enefit of the filing date of U.S. provistonal application 
no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent application no. 09/512,895, 
attorney docket no. 25791.12.02, fitod on 2/24/2000. which dafmed the benefit (rf 
the filing dates of U.S. provistonal applicatton no. 60/121,841, attorney docket no. 

25 25791.12, fDed on 2/26/1999 and U.S. proviskMial appfication no. 60/154,047. 
attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility applicatton no. 
09/511,941, attorney docket no. 25791.16.62, filed on 2/24/2000, vifhich claimed ttie 
benefit of ttte filing date of U.S. provisional serial no. 60/121,907, attorney docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent appltoatton no. 09/588,946, 

30 attorney docket no. 25791.17.02, filed on 6/7/2000, which claimed the benefit of ttie 
filing date of U.S. provistonal patent appliQStton serial no. 60/137,998, attorney 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122. attorney docket no. 25791.23.02. fitod on 4/26/2000. which claimed ttie 
benefit of the filing date of U.S. provisional appltoatton no. 60/131.106, attomey 
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docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by reference ttie 
disclosures erf these: applications. 

Hiis appHcation is related to the foBowhg oo-perKJing patent applications: 
. (1 1) U.S. provbional application no. 60/146,203. attorney dodcet no. 25791.25, filed 
5 . on 7/29/1999; (12) U.jS. provisional application no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. providonal patent applicatton serial no. 
60/162,671. attorney docket no. 25791^7, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. proviskNial patent applicatton no. 60/159.033. attonney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. Applicants Incorporate by 
reference the disctosures of these appllcattons. 

Background of the Invention 
This invention relates generally to yvellbore , casings, and in particular to 

1 5 wellbore casings that are formed using expandable tubular members. 

Coriventionally. when a vyellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesired outftow of drilling fluM into ttie formation or inflow of fluid from ttie 
fbrmatton into the borehole. The borehole is drlHed in intervals whereby a casing 

20 which is to be installed in a tower borehole interval Is lowered through a previously 
instelled casing of an upper borehole interval. As a consequence of this procedure 
the casing of the tower interval Is of smaller diameter than the casing of the upper 
inten^al. Thus, the casings are in a nested arrangemerit with casing diameters 
decreasing in downward direction. Cement annuo are provkled between ttie outer 

25 surfaces of ttie .casings and the borshoTe wall to s^al tiie casings from the borehote 
wall. As a consequence of this nested arrangement a relatively large borehote 
diameter is required at the upper part of ttie wetlbore. Such a large borehote 
diameter involves increased cbste due to Iteavy casing handling equipment, large 
drill bits and Incre^^ volumes of drilling fluid and drill ojttings. Moreover, 

30 increased drilling rig time is Involved due to required cement pumping, content 
hardening, required equipment changes due to large variations In hole diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present Invention is directed to overcoming one or more of the 
35 limitetions of the existing procedures for forn^gwellbores. 
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' Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tut)ular merrter to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone vvithin the preexisting 

5 structure, anchoring the tubular member, to th^a preexisting structure, axtaliy 
dtepbdng the^ expansion cone relative to the tubutar nrmnber by puiBng th^ 
expansion cone through the tubular member, and lubricattng the interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting stmcture is provided that indiKies positiontng the 
tubular member and an expar^ston corte within the preexisting structure, arK^horir^ 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member Includes: an annular member, including: a 

IS. wall thickness that varies less than about 8 %, a hoop yield strength that varies less 
than about 10 %, Imperfections of less than about 8 % erf the wall thidcness, no 
feiture for radial expansions of up to about 30 %, and no nedclng of the wails of the 
annular member for radial expansions of up to about 25%. 

According to another aspect of the present invention, a method of coupling a 

20 tubular member to a fmexisting stnjcture' is provided that includes injecting a 
lubricating fluid into the.praexisting stmcture, positioning the tubular memt)er and an 
expansion cone within the preexisting stmdure, andioring the tubular member to 
the preexistir^ structure, arvl axially displacing the expansion cone relative to the 
tubidar member by pidling the expansion cone through the tubular member. 

25 According to another aspect of the present invention, a method of coupling 

an expandable tubular member to a preexisting structure is prcyvided that includes 
positioning the expandable tubular memt>er and m expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
structure and axially displacing the expansion cone relative to the expandable 

30 tubular member by pulling the expanston cone through the expandable tubular 
nvember. The expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the second tubular member. The threaded connectipn Includes: one or 
nK>re sealing noembers for sealir^ the internee between the.first and second tubular 

35 memtiers. 
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Aooording to another npect of the present invention, a method of coupling 
m expandable tubular meniber to a preexisting stnicture is provided that includes 
po^oning the expandable tubular member and an expansbn cone within the 
preexist^ structure, anchoring the expandable tubular member to the preexisting 
structure, and axially displacing the expansion, cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded (X)rtions that are coi4>led to one another by the process of: coating 
ttie threaded portions of the tubular members with a sealant coupling the ttireaded 
portions of the tubular members arxH curing the sealant. 

According to another aspect of the present invention, a m^od of coupling a 
tubular member to a preexisting structure is pro>^ded that includes positioning ttie 
tubular member and an expansion corte within the preexisting structure, anchoring 
the tubular member to tiie preexisting structure, and axially displacing tiie e)q)ansion 
cone relative to the tubular member by pulling the expansion cone through the 
expandable tubular member. The tubular member includes: a pair of rings for 
engaging the preexisting structure, and a sealing eilement positioned between the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

According to another aspect of the present invention, a mettKXI of coupling a 
tubular member to a preexisting structure is provided that Includes positioning ttie 
e)«»ndable tubular member and an expansion cone within the preexiisting stmcture, 
anchoring the expandable tubular member to tiie preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the e;9)ansion cone through the expandable tubular member. The tubular merinber 
includes one or more slots. 

According to anottier aspect of the present invention, a method of coupling a 
tubular memt>er to a preexisting stnjcture is provided that includes positioning ttie 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring ttie expandable tubular rnember to the preexisting structure, and axially 
dl^ladng the expand cone relative to the expandable tubular member by pulling 
tiie expansion cone ttirough ttie expandable tubular member. The tubutor member 
includes: a first preexpanded portion, an intenmediate portion coupled to tiie first 
preexpanded portion Including a sealing element, and a second preexpanded 
portion coupled to the interrnedlate portion. 



r According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting stmcture is provided that includes positiming the 

expandable tubular rnaYTri)er and an expansimomewit^ 

anchoring the expandable tubular member to the preexisting structure, and axiaily 
^ 5 dbpladng the expansion cone relative to the expandable tubular member by puBing 

the expansion cone through the expandable tubular m6mt)6r by applying an axial 
^ force to the expansion oor^. The axlai fbroe Includes: a substantially constant axial 

force, and an increased axial force. 

According to anottier aspect of the present invention, a method of coupling a 
10. tubular member to a preexisting stmcture is provided that includes positioning the 

tubular member and an expansion cone within the preexisting structure, anchwing 
^ the tubular member to the preexisting structure, and axiaily displacing the expansion 

cone relative to the expandable tubular member by pushing and pulling the 
f* expansion cone through the expandable tubular member. 

15 According to arK>ther aspect of the present invention, a method of coupling a 

r tubular member to a preexisting structure is provided that includes positioning the 

tubular member and an expansion cone within the preeidsting stnjdure, anchoring 

the tubular member to ttie preexisting stmcture, axiaily displacing the expansion 

cone relative to the tubular member by pulling ttie expansion cone through tt)e 
.r- 20 expandable tubular member/andliijecting a curable fluidlcsealh^^ 

the tubular member and the preexisting stmcture prior to axiaily displacing the 

expanston cone. 

According to anotiier aspect of ttie present invention, a method of coupling a 
_ tubular nriernber to a preexisting structure is provided ttiatindudes 

25 positioning ttie tubular member arid an expansion cone within the preexisting 
stmcture, anchoring the tubular mernber to ttie preexisting stmcture by increasing 
the size of ttie expansion cone, ahd axiaily displacing the expansion cone relative to 
the tubular member by pulling the expansion cone through ttie tubular menr^r. 
r According to another aspect of Vhe present invention, a method bf coupling a 

30 tubular member to a preexisting stmcture is provided that includes positioning the 
r tubular member and an axpansion cone within ttie pr^xisting stmcture, anchoring 

the tubular member to the preexisting stmctira by heating a portion of the tubular 
memt)er, and axiaily displacing the expansion cone relative to the tubular member 
by pulling the expansion cone tfirough the tubular member. 



According to ancMher aspect of the present invenOon, a method of coupling 
an expandable tubular member to a preexisting structure Is provided that includes 
positioning the expandable tubular memb«r. an e)qf>ansion cone, and an anchoring 
device witMn the preexisting structure, positioning the anchoring device above the 
5 expansion cone/ anchoring the expandable tubular member to the preexisting 
structure using the andiorhg device, and axially displacing ttie expansion cone. 

According to another aspect of the present invention, a method of ccnjpling 
an exparKlable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expartsion cone within the preexisting 
10 structure, explosively anchoring the tubular member to the preexisting stmcture, and 
axially displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular to a preexisting structure is provided that includes fixing the 
position of an expansion cone within the preexisting stmcture, driving the 
15 expandable tubular member onto the expansion cone in a first direction, and axially 
dtepladng the expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are different 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
20 placing the exparuiable tubuteir, en expansion cone, and a resilient anchor within the: 
preexisting structure, .releaking the resilient anchor, and axially displacing the 
expandon cone within the expandable tubular membier 

According to another aspect of the present invention, a method of coupling 
an e)9andable tutnilar member, to a preexisting structure is provided that ihdudes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting structure, and anchoring the expandable tubular member to the 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

Accord'nig to another aspect of the present invention, a method of coupling 
30 an expandable tubular merT4)er to a preexisting structure is provided that includes 
pladrig the expandable tubular member and an expansion cone into the preexisting 
' structure, placing a qiantity of a flukJIc material onto the expandable tubular 
member to anchor the expandable tut>ular memt)er to the preexisting structure, and 
axialiy displacing the expansion cone. 
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Aooording to ancrther aspect <rf the plresmt invention, a mettiod of coupling 
an expandable tubular mernber to a preexisting structure 1$ provided that indudes 
positioning the expandable tubular niembiBr and an expansion cone into the 
preexisting structure, anchoririg the expandable tubular member to the preexisting 

5 structure by injecting a quantity of a hardenable fluMic material into the preexisting 
structure, at least partially curing the hardenable fluldic sealing material, and axiaUy 
displacing the e;xpansior> cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting striMiture is provided that includes 

10 placing the expandable tubular member and an expansion cone within the 
preexisting structiHe and applying an axial force to the expandable tubular member 
in a downward direction. 

According to another aspect of tHe present Inventidn, a method of coupling 
an expandable tubular member to a pree)d8ting structure is provided that Includes 

15 placing the expandable tubular member and an expansion cone within the 
preexisting structure, injecting a quantity of a first flukJic material having a first 
density into the region of the preexisting stnuAjre outside of the expandable tubular 
rhember. and injecting a quantity of a second fluidic materid having a second : 
density into a portipn of the expandable tubular member below the expansion cone. 

20 The second density is greater than the first density. 

According to ar)other aspect of the present Invention, a method of coupling 
an expandable tubular member to a preexistbig stmcture is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
stmcture, anchoring the expandable tubular ifnember to. the preexisting structure, 

25 applying an axial force to the expansion cone, and pressurizing an Interior portion of 
the expandable tubular niember bekw the expansion c^ 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that indudes 
pladng the expandable tubular member and an expansion cone into the preexisting 

30 structure and applying an axidi force to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided that indudes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular member to the preexisting structure, mid an expansion cone movably 

35 coupled to the expandable tubular member and adapted to radially expand the 
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expandable tubular member, including: a tousing including a tapered first end and a 
second end, one or more grooves fonnned in the outer surface off the tapered first 
end, ami one or more axtal flow passages fliddidy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 

5 coupling an expandable tubular member to a preexlsfing structure is provided that 
includes an exparnlable tubular mwrtber; an anchoring device adapted to couple the 
expandable tubular member to the pieexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 

10 annular member, having: a wall thidcness that varies less than abc^jt 8 %, a hoop 
yield strength that varies less than about 10 %. imperfections of less than about 8 % 
of the wall thickness, no failure for radial expanskms of up to about 30 %. and no 
necking of the walls of the annular member for radial expansk)ns of up to about 
25%. 

15 According to another aspect of the present inventk>n, an apparatus for 

coupling an expandable tubular member to a preexisting structure is prodded that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular rherrtber to the preexisting structure, and an expansk)n cone 
' rnovably coupled to the expandable tubular mernber asnd adapted to radially expand 

20 the expandable tubular member; The expandable tUbuiar member includes: a first 
tubular member, a second tubular member, and a threaded connection for cpupling 
the first tubular rnember to the second tubular member, ttie threaded connectton 
inchxfing: me or more sealing members for sealing the interfece between the first 
and second tubular members. 

25 ^ According to another aspect of the present irivention, an apparatus for 
coiqsling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular membw^ an anchoring device adapted to couple the 
expandable tubular mernber to the preexisting structure, and an expansion cone 
rfx>vabiy coupled to the expandable tubular mernber and adapted 

30 the expandat>le tutujiar member. The exparidable tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present inventk>n, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provMed that 
includes an expandable tubular meml^r, an anchprir^ device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expanston cone 
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r movabiy coupled to the expandable tubular member and adapted to. rsKlially expand 

' the expandable tubular member. The expandable tubular member includes: a pair 

cS tubular mmri>er5 having threaded portions coupled to one another, and a quantity 
of a sealant vrithin the threaded portions of the tubular menr^ 

P 5 ^ Acoording to another aspect of ttie present invention, an apparatus for 

coupling an expandable tubular menri)er to a preexisting structure is provided that 

^ includes an expandable tubular member, an anchoring device adapted to ooupie ttie 

expandable tubular member to the preexisting structure, and an ekpansion cone 
movabiy coupled to the expandable tubutar member and adapted to radially expand 

' 10 the expandable tubular member. The expandable tubular member includes: a pair 

of rings for engaging the preexisting structure, and a seating element positioned 
between ttie rings for sealing the Interface between the tubular member and the 
preexisting structure. 

P According to anottier aspect of ttie present invention, an apparatus for 

15 coupling an expandable hjbular number to a preexisting structure is provided that 
r includes an expandable tubular member, an anchoring device adapted to couple tt)e 

expandable tubular member to the preexisting structure, and an expansion cone 
r nravably coupled to the expandable tubular nriember and adapted .to radta^^ 

the expandable tubular membM*. The expandable tubular member includes one or 
• r 20 more stots. 

According to arkrther aspect of the present invention, an apparatus for 
r- coupllrig an expandable tutnilar merhber to a preexisting structure is provided that 

includes an expandable tubular nriemt>er. an anchoring device adapted to couple tti6 
^ expandable tubular member to the preexisting structure, and an expansion cone 

25 movabiy coupled to ttie expandable tubular member and adapted to radially mpand 
_ the expandable tubular member, the expandable tubular member includes: a first 

preexpanded portion, an Intemiediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion ooi4)led to 
the intemnedlate portion. 
30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an exparxlabie tubular memt>er, an anchoring device adapted to couple the 
r ibxpandable tubular menriber to the preexisting structure, an expansion cone 

movabiy coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a vaiveable fluid passage coupled to the -n 



anchoring device. 

According to another aspect of the present invention, an. apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
5 includes a first support mmber, a second si4)port member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular mrniber coupted to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubirtar member to the preexisting structure. The anchoring device is positioned 
10 above the expansion cone. 

According to another aspect of the present inventton, an apparatus for 
oouplir^ an expandable tubular member to a preexisting structure Is p»t>vided that 
includes a first support mmber, a second support member coupled to the first 
support memt^, an expansion cone coupled to the first support member, an 
15 expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the seo^id support member adapted to couple the 
. expandable tubular member to the preexisting structure. 

According to another aspect of the present inventidn, an apparatus for 
ccHipling an expandable tubular member to a preexisting struxAure is provided that 
20 indudes a suppoft member, an expandable expanston cone coupled to the support 
member, and ah expandabiie tubular member coupled to the expansion corie. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provided that 
includes a support member, an expandable expansion cone coupled to the support 
25 member, and an expandable tobular member coupled to the expandable expansion 
cone. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an expanston cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone Including one or more 
shape memory metal inserts, and a heater coupled to the support member In 
opposing relation to the shape memory metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provkled that 
35 Includes a suppcxt member, an expansion cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 

resilient anchor coupled to the expand2d>le taibjular nrmnber. 

According to arother aspect of the present Invention, an expandable tubular 

nriember is provided that includes: an expandable tubular body, one or more resilient 
5 , pamto coupled to the expandable tutMJlar body, and a release member releasably 

coupled to the resilient panels adapted to controllably release the resilient panels. 
According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 

Includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member ccbpled to the expandable expansion cone^ and an 

anchor coupled to the expandable tubular nr^mblBr, including: c^e or more spikes 

pivotalty coupled to the expandable tubular member for engaging the preexisting 

structure. 

According to another aspect of the present invention, an apparatus for 

IS coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support number, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, indudihg: one or more petal 
baskets pivotaliy coupled to the expandable tubular member* 

20 According to another aspect of the present inventtoh^ an apparatus for 

ccHjpling an expandable tutHjIar member to a preexisting structure is provided that 
Includes a support merrriber, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expanston cone, including: a stotted 
portton provided at one end of the Expandable tubular member. 

25 According to another aspect of the pr^nt inventkm, an apparatus fbr 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expanston cone, an expandable tubular member 
coupled to the expanston cone, a coupling device coupled to the suppcxrt member 
and an end portion of the expandable tubular member, and 

30 a mass coupled to the end portion of the expandable tubular member. The weight 
of the mass is greater than the yiekJ 8trer>gth of the expandable tubular member. 

According to another aspect of the present inventton, an apparatus for 
coupling an expandable tubular merhber to a preexisting structure is provMi^ that 
includes a support member including a fluid passage, an expahsk>n bone coupled to 

35 the support mendt>er, an expandable tubular member coupted to the expanston 
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cone, a slip joint coupled to the expansion cone/ an end plate ccmpled to the slip 
joint, a flLBd chambtt' coupled to the fluid passage, the fluid chandler defined by the 
. interior portion of the expandable tubular member between the eiqpansion cone and 
the end plate. 

5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning tlie 
tubular mmiber and an expansion cone witMh the preexisting structure, axiaily 
displadng the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member 

10 According to another aspect of the present invention, an apparatus is 

provided that includes a tubular member coupled to a preexisting structure. The 
tubular member is coupled to the preexisting stnicture by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
structure, axiaily displadng the expansion cone, removing the expansion cone, and 

15 applying d^ect radial pressure to the tubular member. 

Brief Description of the Drawings 
FIG, la is a fragmentary cross-sectional illustration of the placement of ah 
embodiment of an apparatus for expanding a tubular member within a weilbore 



20 FIG. 1b is a fragmentary cross*secttona! illustration of Uie apparatus of FIG. . 

la after anchoring the expandable tubular member of the apparatus to the w8ill)ore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after initiating the axial disptacenrierrt of the expansion a>ne. 
25 FIG. Id is a fragmentary crossrsectional illustration of the apparati» of FIG. 

lb after Initiating the a)dal displacement of the expansion cone by pulling ori the 
expansion cone and injecting a pressurized fluldibelow the expansion cone. 

FIG. 1e is a fragifnentary cross-secHonal Illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandat)le tubular 
30 memt>er. 

FIG. If is a fragmentary cross-sectional illustration of the apparatus of FIG, 
1e after the decoupling of the anchoring device of the apparatus from the weilbore 
casing. 
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FIG. 1g is a fragmentary cross-sectiortal iflustration of the appariatus of FIG. 
If after the rwooval of tte arK^horing davioe of the apparatus from ttie wellbbre 
casing. 

FIG. 2a Is a fragmentary cross^ctional IHustration of the placement of an 
5 enrtl)odiment of an apparatus for expandirig a tubidar memt)er within a went)ore 
casing and an open hole in a siAtenranean fornratipn. 

FIG. 2b is a fragmentary crdss-sedional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragrnentary.dnoss-sectlonal illustration of the apparatus of FIG. 

2b after initiating the axial displQoement of the expansion cone. 

FIG. 2d is a fragmentary cross-secfionai iUustratton of the apparatus of FIG. 

2b after initiating the axteil displacement of the expansion cone by pulling on the 

expansion cone and also by injectir^ a pressurized fluid below the expansion cone. 
15 FIG. 2e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 

2c and 2d after the conq>letion of the radial expansion of the expandable tubular 

member. 

1 . ' 

FIG. 2f 4s a fragmentary cross-Hseclional illustration of ttie apparatus of FIG. 
2e after the decoupling of the anchoring device (rf the apparatus fifom the open hole. 
20 FIG. 3a is a fr^mentary cross-sectional Blustration of the placement of an 

embodiment <rf an apparatus for expanding a tubi^r member within a wellbore 
casing. 

FIG. 3b Is a fragmehtary cross^^ectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubuteu" member of the apparatus to the wellbore 
25 c»ing. 

FIG. 3c b a fragmentary cross-sectional illustration of the apparatus of FIG. 
Sb.after Initiating the axial displacement of the expansion done. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of tfie expandat>le tubular menrtt>er. 
30 FIG. 4 is a fragmentary cross-sectional illustration of an embodtafnent of a 

shock absorbing system for use in the apparatus of FIGS, la to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a coupling 
arrangement for use in the expandable tubular members of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cros&^edional illustration of an embodiment of an expandable 
tubular member having a slotted lower sectton for use in the apparatus of FIGS, la 
tb3d- 

FIG. 7 is a cross-sedionai illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded upper porton for usb in tlie apparatus of 
FI6S.1ato3d. 

FIG. 8 is a cross-sectiQnal illustration of an embodiment of an expandable 
tubular menter having a slotted upper secOon for use in the apparatus of FIGS, la 
to3d. 

10 FIG. 9 is a graphical illustration of an embodirmnt of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS. 1a to 3d. 

FIG. 10a is a fragmentary cross-sectional Illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

15 FIG. 10b is a fragmentary cn>ss-secttonat illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a fragmentary ooss-secdonal Illustration of the apparatus of FIG. 
ICS) during the injection of a hardenable fluidic waling material IvXo and out of the 
20 an)arBtus. 

FIG: lOd is a fragnrrantary cross^sectional illustration of the apparatus of FIG. 
10c after the placement of a valve dosure element Into the valve passage of the 
anchoring device of the apparatus. 

FIG. lOe is a fragmentery cross-secttonal illustration of the apparatus of FIG. 
25 lOd after anchoring the expandable tubular member of the apparatus to the welbore 
casing. 

FIG. 1 0f is a fTE^mmtary cross-sediondl illustration of the apparatus of FIG. 
lOe after initiating the axial displacement of the expansion oone. 

FIG. lOg is a fragmentary cross-sectiormi illustration of the apparatus of FIG. 
30 lOe after initiating the axial displacemer^t of the expansion oone by pulling on the 
expansion cone and injecting a pressurized fluid below ttie expansion cone. 

FIG. lOh is a fragmentery cross-sectional illustration of the apparatus of 
FIGS, idf and lOg after the completfon of the radtel expansion of the exparxlable 
tubuter memt)er. 
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FIG. lOi is a fragmentary cross-sectonal Ht^ the apparatus of HG. 

lOh after the deooupfing and removai of the anchoring device of the apparatus from 
the weiB)ore casing. 

FIG. 11a is a fragmentary cross-sedtonal illustration of an alternative 
5 errttxxjiment of an apparatus for iooupitng an »pandable tubular memt>er to a 
pree)dstirig structure. 

FIG. lib is a fragmentary cross-sectional illi^tion of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

10 FIG. 11 c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 1 b after initiatir^ the axiai displacement of the expansion cone. 

FiG. 1 1d is a fragmentary crc^s-sectional illustration of the apparatis of RG. 
1 1 c after stopping the axial, di^lacement of the expansion cone prior to deactivating 
the anchoring device, 

15 FIG. tie is a fragmentary cross-sectional illustration of the apparatus of 

FIGS. 1 1 d after deactivating the anchoring device. 

FIG. 11f is a fragmentary cross-sectlonai illustration of the apparatus of FIG. 
lie after initiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

20 FIG. 1 1g is a fragmentary cross-sectional lllustratton of the apparatus of FIG. 

1 1f after the completion of the radial e}qpan8ion of the exparKjaUe tubular membef. 
FIG. 12a is a fragmentary cross-sectibnal lllustrafion of an altemative 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting structure posfUoned within a weilbore. 
25 FIG. 1 2b is a ftagrrieritary cross-sectipnal illustration of the apparatus of FIG. 

12a after expanding ttie expandable expansion corie in order to anchor the. 

expandable tubular rnenrtber to the vi«lllx>re castrig. 

FIG. 12c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

12b after initiating the axial displacement of the expandable expansion cone. 
30 FIG. 1 2d is a fragmentary cross-sectionai illustration of the apparatus of FIG. 

12cafter completing ttie radial expansion of the expandabte tubular member. 

FIG 13a is a fragmentary cross-sectional illustratton of an alternative 

embodiment of an apparatus for coupling ari expandable tutHJiar member to a 

preexisting structure positioned within a weUt>ore. 
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FIG. 1 3b Is a fragmentary cross-sectonal iDustration of the apparatus of FIG: 
13a after activating the shape nwmory metal inserts. In order to anchor the 
exparttlat)ie tut)ular memt)er to the wellbbre 

FIG. 13c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 13b after initiating the axial displacernent of the expan^^ 

FIG. 13d a fragntentaiy cross-secttonal IHustration of the apparatus of FIG. 
1 3c after oompfeting the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sedtonal illustration of an altemative 
embodlrhent of an apparatus for coupling an expandable tubular rnember to a 
10 preexisting structure positioned within a wetlbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling this packer to the wetlt>ore casing. 

FIG. 14c is a fragmentary cross-sectiondl Illustration of the apparatus of FIG. 
14b after Init^ting the axial displaoenr^nt of the expandable tubular member towards 
15 the expanston cor>e. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c after radially expanding the md of the expandable tubular menA^ onto the 
expmslon cone. 

FIG. 14e is a fragmentary cross-secUonai illustration of the apparatus of FIG. 
20 14d after decoupling the packer from the wellbore casing. 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of RG. 
14e after irritiating the axial di>plaoenwnt of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentary cross-sedbnal illustratton of the completton of the 
25 radial expansion of the expandable tubulin nrienrtber. 

FIG. 15a Is a fragmentary cross-sedkHial illustratton of an altemative 
embodinnent of an apparatus for coupling an expandable tubular member to a 
preexisting structure posittoned within a wellbore. 

FIG. 1 5b is a fragmentary cross^sectionai illustration of the apparatus of FIG. 
30 1 5a after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-sectionai illustratkm of the apparatus of FIG. 
15b after initiattng the a)dal displacement Of the expansion cone. 

FIG. 15d is a fragnmntary cross-sectional iliustratkHi of the apparaUjs of FIG. 
. 15c after completion of the radial expansion of the expandable tubular member. 
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FIG. 16a to a top vtew of an embodiment of a resilient anchor for use in the 
apparatusof FIG. 15a« 

FIG. 16b is a top view of the resilient ancho* of FIG. 16a after releasing the 
coiled resilient member. 
5 FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus of FIG. iSa. 

FIG. 17b is a top view of the resiiient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-se<^onal top view of an alternate 
1Q embodiment of a resilient anchor for use in the apparatus of FIG. 15a. 

FIG. 18b is a fragmentary ooss-sectional top view of the resilient anchor of 
FIG. 1 8d after releasing the resilient elements. 

FIG. 19a is an front view erf an embodiment of an expandable tubular 
member Including one or more resilient panels. 
15 FIG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 1 9c is a tmttom view of the expandable tubular member of FIG. 19a. 

FIG. 20a to a fragnientary cross-sectibnal illustration of an aitemetive 
embodiment of an apparatus for coupling an expandabto tubular member to a 
20 preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentary cross-sctctional illustration of the. apparatus of FIG. 
20a after omipling the anctor to the wellbore casir^. 

FIG. 20c to a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiatlhg the axial dteplaoement of the expansion oone. 
25 FIG. 20d to a firagmentary cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandabto tubular mernber. 

FIG. 21a is an illustration of an embodiment of the anchor of the apparatus of 
FIG.20a. 

FIG. 21b is an illustration of the an<^ of FIG. 21a after outwardly extending 
30 thespikes. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b Is an illustration of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-secSonal illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is. a ^fragmentary cross-sectional Hlustratioh of an alternative 
emtxxiiment of an apparatus for coupling an expandable tubular member to a 
5 pree)dsting structure positioned vdthin a welibore. 

FIG. 23b is a fragmentary cross-sectional Hlustration of the apparatus of HG. 
20a after tr^ecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the expandatrie tubular 
member. 

10 FIG. 23c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

23b after pennitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentiEury cross^sectional Illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1Si 23d after completion of the rsKllal expansion of the expandable tubular member 

FIG. 24a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and ah open 
hole wellbore section. 

20 FIG. 24b is a fragrnentary cross-sectional illustration of the apparatus of Fl^^ 

24a after reieasir^ the packer. 

FIG. 24c Is a fragmentary cross-secHorial illustration of the apparatus of FIG.. 
24b after extruding the expandable tubular merriber off of the expanston cone. 

FIG. 25a is a fragmentary crcfss-sectional^ illustration of . an altemative 
25 embodiment cf an apparatus and mettiod for coupling ah expandable tubular 
member to a preexisting structure positioried within a wellbore casing and an open 
hole weHboTB section^ 

RG. 25b is a fragmentary cross-sectional illusta^tton of the apparatus df FIG. 
25a after injecting a quantity of a fluidic material jnto the expandable tubular 
30 member having a higher density than the fluM within the preexisting structure 
outside of the expandable. tubular member 

FIG. 25c is a fragmentary cross-secHohal illustration of the apparatus of FIG. 
25b after extrudbig the expandable tubular mernber off of the e)qi>ansion oone. 
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FIQ. 26a is a fragmentary cross-sectional iltustraUon of an allemative 
emtxxiiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure. 

FIG. 26b IS a fragmentary crbss-sectional illustration of the apparatus of FIG. 
5 26a after the initiation of the radial e)q3ansion process. 

FIG. 26c is a fragmentary cross-secUona! illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a prefened embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cross-sectional Illustration of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 

FIG. 29 is a cross-sectional illustration of the subsequent application of radial 
pressure to the expandable tubule* member of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupfing tubular members to a preexisting 

stnicture is provided. In a prefened embodiment, the tubular members are coupled 
to the preexisting stmcture by radially expanding the tubular members Into contact 
with the preexisting structure. In a preferred embodiment, the tubular members are 
radially expanded^ by anchoring one end of the tubular members to the preexisting 

20 structure and then pulling an expansion cone through the tubular members. In this 
manner, the tubular members are radially expanded and coupled to the preexisting 
structure. 

RefOTtng initially to FIGS. 1a, lb. 1c. Id, 1e, If and 1g, a preferred 
embodiment of a method and apparatus for obupiing an expandable tubular member 
25 to a preexisting structure will be described. Refenfng to Fig. la, a weilbore casing 
100 b positioned within a subtenranean fomnaton 105. The weilbore casing 100 
may be positioned in any orientation from the vertical direcHon to the horizontal 
direction. The weilbore casirig 100 further includes one or more opentr^s 110 that 
may have been the result of unintentional damage to the weilbore casing 100. or 
30 due to a prtor perforation or fracbirtng operation performed upon the siOTounding 
subtenranean fonmation 105. As will be recognized by persons having ordinary skill 
in the art, the openings 110 can adversely affect the subsequent operatiori and use 
of the weilbore casing 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 115 is utilized to seal off the 
35 openings 110 in the weilbore casing 100. More generally, the apparatus 115 
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preferably utilized to form or repair wellt)ore casings, pipeliaes, or structural 
supports. 

The sv>paratus. 115 prefersd)iy includes a first support memt>er 1 20, a second 
support inenil>er 125, an expansion bone 130, an anchoring device 135, and 
5 expandatrte tutelar memt)er 140, and one or more sealing 

The first support memt)er 120 is preferably adapted to be coupled to a 
surface locatior). The first support memt)er 120 is fiffther coupled to the anchorb)g 
device 135. The first support niember 120 is preferat>ly adapted to convey 
pressurized flutdic materials and/or electrical currmt and/or cormnunication signals; 
10. from a surface location to the anchoring device 135. The first support memt>er 120 
may, for example, be conventional commerdalty availak>ie slick wire, braided wire, 
coiled tubing, or drilling stock material. - 

The second support member 125 is preferably adapted to be coupled to a 
surfece k>catk>n. The second support member 125 is further coupled to the 
15 expansion cone 130. The second support member 125 is preferably adapted to 
permit the expanston cone 130 to be axially displaced relative to the first support 
memt>er 120. The second support nriember 125 may, for exanple, be conventional 
commercially available slick wire, brakled wire, coiled tubing, or drilling stock 
material. 

20 The expansion cone 1 3Q is coupled to the second support memtier 1 25. The 

expansion cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expansion cone 130 is axially displaced relative to the 
expandable tubular member 140. In a preferred embodiment, the expansion cone 
130 Is provided substantially as disctosed in one or nibre of the following: (1) U.S. 

25 utiiity patent appiication serial no. 09/454.139, attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of the filirig date of U.S. provistonal patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
. utiiity patent appllcatk)n serial no. 09/510,913, attonrtey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of tt>e filing date of U.S. provisional 

30 application no. 60/121.702, filed on 2/2^1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, whfch 
claimed the benefit of the filing date of U.S. provistonal appircatton no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utHity patent applicatton serial no. 09/440.338, 
attorney dodcet no. 25791.9.02. fited on 11/15/1999. which claimed the benefit of 

35 the filing date of U.S. provistonal applicatton no. 60/108.558. attorney dockeX no. 
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25791.9. filed on 11/16.19%; (5) U.S. provisional patent applicafion no, 60/183.546. 
filed on 2/18/2000: (6) U.S. utIHty patent application no. 09/523,460. attenwy dodiet 
no. 25791.11.02. filed on 3/10/2000. whldi datmed the benefit of the fiUng date of 
U.S. prtMisional appHdation no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
5 application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the twnefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisk>nal 
appHcatton no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999: (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
10 2/24/2000, whjch daimed the benem of the filing date of U.S. provlstonal serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appfication no. 09/588,946, attorney docket no. 25791.17.(K. filed on June 7. 2000, 
which dainrad the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
15 utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whteh dairhed the benefit of the filing date of U.S. provisional applk»tlon 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviaonal application no. 60/146.203. attorney docket no. 25791 .S£. filed on 
7/^/1999; (12) U.S. provteional applicatton no. 60/143.039, attorney docket no. 
20 25791.26, filed on 7/9/1999; (13) U.S. provisional patent appBcatlon serial na 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
applkatkMi no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appUcatkm no. 60/159.033. attorney ctocket na 25791.37. 
fited on 10/12/1999; and (16) U.S. proylsk>nal patent appDcalton nO; ^CV165.228. 
25 attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
Incorporated herein by reference. 

The anchoring devtoe 135: is coupled to the first support rmmbier 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to. the 
expandabte tubular rrtember 140 and the wellbore casing 100. In th\s manner, the 
30 anchoring device 135 preferably controllably anchors ttie expandabte tubutar 
member 140 to the vrallbpre casing 100 to fadlitate ttie radial «(pansion of the 
expandable tubular member 140 by the axial disptecement of the expansion cone 
130. In a preferred embodiment, the anchoring device 135 indudes one or more 
expandat>te etements 150 that are adapted to controllably extend from ttie body of 
35 the anchoring device 135 to engage botti the expandable tubi^r member 140 and 
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the wellbore casing 100. In a preferred embodiment, tiie expandable elemerrts 150 
are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 135 is any one of the hydrauiically actuated packers commercially available 
fmm Halliburton Energy Services or Bdcer-Hughes; ; 
5 The exparidable tubular member 140 is removably coupled to the expansion 

corm130. The expandatrie tubular rnerTd)er 140 is further preferably a 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred enibodiment, the expandable tubular member 140 includes one or more 
anchoring windows 155 for permitting the expandable elements 150 erf the 

10 anchc^ng device 135 to engage the wellbore casing 100 and the expahdable 
tubular niOTiber 140. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a lower section 160, an inteninedlate section 165. and an upper section 
170. In a preferred wibodiment, the lower section 160 includes the anchoring 

15 windows 155 in order to provide anchoring at an end pcMton of the expandable 
tubular men^r 140. In a prefenred embodiment, the wall thickness of the tower and 
intenDediate sections, 160 and 165, btb less than the wall thickness of the upper 
secton 170 in order to optimally couple the r^laHy expanded portion of the 
expandable tubular member 140 to the wellbore casing 1 00. 

20 In a prefenned embodiment the expandable tubular member 140 Is further 

provided substantially as (disctosed in one or more of the following: (1) U.S. utility 
patent applicatton serial no. 08/454,130, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of iJ.S. provisional patent 
appltoation no. 60/1 1 1,293, attorney ftockeX no. 25791.3, filed on 12/7/1998; (2) U.S. 

25 utility patent applicatton serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utDity patent appHcation 
serial no. 09/502.350, attorney docket no. 25791,8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 

30 attorney docket no. 25791 .8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108.558, attorney docket no. 
25791 .9, filed oh 1 1/1 6.1 998; (5) U.S. provistonal patent applicatton no. 60/1 83,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney docket 

35 no. 25791.11.02, fitod on 3/10/2000, M^ich dainr^. the benefit of the filing date a 
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r. U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 

application no. 00/512.895. attorney dodwt .no. 25791.12.02. filed on 2/24/2000. 
r- wttich claimed the l>eneflt of Una filhg dates of U.S. provision^ plication no. 

60/121.841, attwney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
p. 5. application no.. 60/154,047. attomey.docket no. 25791.29. filed on 9/16/1999; (8) 

U.S. utility application no. .09/511.941, attorney docket no. 25791.16.02. filed on 
^ 2/24/2000. vvhich claimed the twneftt of the filing date of U.S. provisional serial no. 

60/121 .907. attorney docket no. 25791 !16. filed on 2/26/1999; (9) U.S. utility patent 
^ aq^plication no. 09/588.946. attcmey docket no. 25791 .17.02, filed on June 7. 2000, 

10 which claimed the benefW of the filing date of U.S. provisional patent appBcation 

serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
^ utility patent application no. 09^59,122, attorney docket no. 25791.23.02, filed on 

4/26/2000. vvhich claimed the t)er>efit (rf the filing date of U.S. provisional applicati^^ 
r no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

' 15 provisk)nal application no. 60/146,203, attorney docket no. 25791.25, filed on 

7/29/1099; (12) U.S. provisional applicatiarj no. 60/143.039. attorney docket no. 

25791 .26, ^filed on 7/9/1999; (13) U.S. provlstonal patent applteatidn serial no. 
^ 60/162,671, attorney docket no. 2579127. filed on 11/1/1999; (14) U.S. .provl8tenal 

. appBcatkm no. 60/159.039, attorney docket nb. 25791.36, filed on 10/12.1999; (15) 
■r> 20 U.S. providonal patent appllcatton no. 60/159.033, attorney docket no. 25791.37. 

filed 10/12/1^. and (16) U.S. provistonal patent appiicatkm no. 6Q/165.2:». 
r- attorney docket no. 25791.39, filed on 11/12/1999. the disctosunes of \whkdi are 

incorporated herein by reference. 
^ The seaHng members 145 are coupled to the outer surface of the upper 

25 portion 170 of the expandable tubular member 140. The sealing members 145 are 

preferably adapted to eirigage and fiuktldy seal ttte interface b^ween the radially 

expanded .«q[)andable tubular member 140 and the wellbore casing 100. In a 

preferred embodiment, the apparatus 115 includes a plurality of sealing members 
^ 145. In a preferred embodiment, the sealingmernbers 1^ surround and isolate the 

30 opening 110. 

^ As illustrated in FIQ. 1 4. the apparatus 1 1 5 is preferably ppslttoned within the 

wellbore casing 100 with the expandable tubular member 140 positioned in 

r opposing relatkxi to the opening 110. In a pr^erred enddodiment. the apparatus 

115 includes a plurality of seating members 145 that are positior^ above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular member 140 optinf»lly ftuididy Isolates the opening 110. 

As illustrated in FIG., lb. the apparatus 115 is then anchored to the wellbore 
ca^g 100 using the anchoring device 135. In a preferred embodiment the 
5 anchor^ device 135 Is pressurized and the expandatrie element 150 is extended 
from the anchoring device 135 throi^h the corndsponding anchoring vvindow 155 in 
the expandable tubular member 140 into intimate contact with the wellbore casbig 
100. In this manner, the lower sectioh 160 erf the expandable tubular member 140 is 
removably coupled to the wellbore casing 100. 

10 In an altematfve embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 140 and the wellbore casing 100. The compressible cement and/or epoxy. 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 

15 around the tubular niember 140. 

As illustrated in FIG. 1c, the expansion cone 130 is then axially displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axial displacement of the expansion cone 130 radially expands the 
e3q)andable tubular nwrnber 140 into Intimate contact with the walls of the wellbore 

20 casing 100. 

In an alteniative enribbdimeht, as illustrated in FiQ. Id, the axial 
displacement of the expansion cone 130 is enhanced by injecting a pressurized 
fluidic material into the annular spape between the first support member 120 and ttie 
second support member 125. In this manner^ an upward.axial force is applied to the 
25 lower annular face of ttie expansion cone 130 using the pressurized fluidic material. 
In this manner* a temporary need for increased axial force during the radial 
expmslon process can be easily satisfied. 

As illustrated in FIQS. le. If. and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
30 130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As illustrated in FIG. 1g, in a preferred emt)odiment, the opening 110 in the 
35 weObore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the wemoore casing 100 are optimally previded. More 
generally, the apparatus 115 is used to retp^ or fonn welilx>re casings, pipelines, 
and stnicturei supportsf. 

Refening to FIGS, 2a, 2b, 2c 2d, 2e and 2r, an alternative emtxxliment of a 
method and apparatus for opupllr^ an expandcdole tubular memtier to a preexisting 
structure wiU be described. Referring to Fig. 2a, a wellbore casing 200 and an open 
hole wellbore sectibn 205 are positic^ied within a subterranean formation 210. The 
wellbore casing 200 and the ppen hole weitbore section 205 n^y be positioned in 
any orientation from the verticai diredion to the ht^lzontal diiBcUon, 

in a prefened embodiment, an apparatus 215 is utilized to couple an 
expandable tubular member to an end portloi of the wellbore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased portion. More 
generally/ the apparatus 215 is preferably utilized to fbmn or repair wellbore casings, 
pipeSnes, or structural supports. 

The apparatus 215 preferably includes a first support member 220, a second 
support member 225, an expansion cone 230. ari anchoring device 235, an 
expandable tubular member 240. one or rrtore upper waling members 245, one or 
more lower sealing membere 250, and a iRexibia coupling elernent 255. 

The first support meiriber 220 is. preferably adapted to be coupled to a 
surface location. The first support mend)er 220 is further oou^^ to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressivized fluidic materials and/or electrical current and/or communication s^naiis 
from a surfece location to the anchoring device 235. The first support member 220 
may, for example, be convention^ oommerdatty avallabfe slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The second suppcfrt member 225 is preferably adapted to be coupled to a 
surfece location. The second support ifnember 225 is further coupted to the 
expanston cone 230. The second support m^ber 225 Is preferably adapted to 
permit the expansion cone 230 to t)e axially dteplaced relative to the first support 
member 220. The second support ntember 225 may, for example, be conventional 
commerctaily available slick wire, brahied vkdre, colled tubing, or drilling stock 
mat^l. 

In an alternative embodiment, the support member 220 is telesoopicatly 
coupled to the support member 225» and the support member 225 is coupled to a 
surfece support structure. 
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The expansion cone 230 is coupled to the second support member 225. The 
exparaion cone 230 is preferably adapted to. radially expand the expandable tubular 
member 240 when the expandoh cone 230 is axially displaced restive to the 
expandable tubular member 240. In a prefenied embodiment, the expansion cone 
5 230 Is provided 8ubstantic% as disclosed in one or more of the followingr (1)U.^^ 
utHlly patent application serial no, 09/454,139, attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of thei fOng date of U.S. provisional patent 
application no. 60/1 1 1.293. attorney dodcet no. 25791.3. filed on 1^/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney dodwt no. 25791 .7;02, filed 

10 on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
apiiriication no. 60/121,702. filed on 2i^1999; (3) U.S. utility patent appllcaficwi 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date oS U.S. provisional application no. 60/1 19,61 1 . 
attorney dodcet no. 25791 .8; (4) U.S. utility patent appiication serial no. 09/440.338. 

15 attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatkjn no. 60/108,558, attorney docket no.. 
25791.9. filed on 11/16.1998; (5) U.S. provisiohal patent application no. 60/183.546. 
fifed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.1 1 02. filmJ on 3/10/2(KK), which claimed ttie benefit of thQ filing date of 

20 U.S. provisional appDcatton no. 60/124.642. filed on 3/1 1/1999; (7) U.S. utility patent 
appUcation no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whk:h claimed the benefit of ttie IHing dates of U.S. proyistonal application no. 
60/121.841. attorney docket no. 25791.12. fifed on 2/26/1999 and U.S. proviskmal 
applteation no. 60/154.047. attorney dodcet no. 25791.29. fifed on 9/16/1999; (8) 

25 U.S. utility applteation no. 09/511.941. attorney docket no. 2579l!l6.02. fifed on 
2/24/2000. which claimed ttte benefit d the filing date of U.S. provisfenai sefiai no. 
60/121,907< attorney docket no. 25791.16, fifed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588.946. attcMney dockflit no. 25791 .17.02, fifed oh June 7. 2000, 
which daimed tiie benefit of ttie filing date of U.S. provtofenal patent application, 

30 serial no. 60/137.998. attorney docket no. 25791.17. fifed on 6/7/1999; (10) U.S. 
utility patent applteation no. 09^,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whteh claimed the berwfit of the filing date of U.S. provistonal application 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provBfonal application no. 60/146,203, attomey docket no. 25791.25. filed on 

35 7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 
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25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27; filed on 11/1/1999: (14) U.S. provisional 
appHcation no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent appiicatton no. 60/159.033. attorney docket no: 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appficaUon no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disctosures of whteh are 
incorporated herein by reference. 

The anchoring device 235 Is coupled to the first support rnemt)er 220. The 
anchoring device 235 is preferably adapted to be controHably coupled to the 
expandable tubular member 240 and the open hole wellbore section 205. In this 
manner, the anchoring device 235 preferably oontrollably anchors the expandable 
tubular member 240 to the open hole wellbore secMon 205 to fadlitate the radial 
expansion of the expandable tubular member 240 by the axial displacement of the 
expanston cone 230. In a preferred embodiment, the anchoring devtee 235 Includes 
one or more expandable elements 260 that are adapted to cbntrollabty extend from 
the body of the anchoring de\rfoe 235 to engage both the flexible coupling element 
255 and the open hole weUbore sectton 205. In a preferred enribodiment, the 
expandable elements 260 are actuated using fluMic pressure. In a prefen^ 
embodiment, the anchoring device 235 is any one of the hydrauiicaity actuated 
packers commercially avaitdble from Halliburton Energy Services or Baker>Hughes. 

The expandable tubular rtiember 240 is removably coupled to the expansion 
cone 230. The expandable tubutar member 240 is further preferably coupled to the 
flexible coupling element 255. 

In a prefj^d embodiment, the expandable tubular member 240 further 
includes a tower sectton 265, an intermediate section 270, and an upper sectton 
275. In a preferred embodiment, the lower sectton 265 is coupled to the flexibto 
coupling element 255 In order to provkte anchoring at an end portton of the 
expandable tubular member 240. In a preferred embodiment, the wall thtekness of 
the lower and intemiedlate sections, 265 and 270, are less than the wall thickness of 
the upper sectton 275 in order to optimally couple the radially expanded portton of 
the expandable tubular member 240 to the wellbore casing 200 and the open hoto 
wellbore section 205. 

In a prefemed embodiment, the expandable tubular member 240 is further 
provkied substantially as disctosed In one or more of the fdtowlng: (1) U.S. utility 
patent appltoatton serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
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12«/1999. wfhich claimed the benefit of ttie filing date of U.& provisional patent 
appllration no. 6(V1 11^. attorney dodwt no. 25701.3. filed on 12/7/1998; (2) U.S. 
utHitjr patent application serial no. 09/510,913. attontey docket no. 25791.7.02. filed 
on 2/23/2000. wtiich claimed the twnefit of the filing date of U.S. provisional 
5 application no. 60/121.702. filed on 2/25/1999; (3) U.Sl utility patent application 
serial no. 09/502.350, attorney docket no; 25791.8.02. filed on mW2O00. vihich 
claimed the t>enefit of the filing date of U.S. provisipnal application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed ttte tienefit of 
0 ttie filing date of U.S; provisfonal application no. 60/108,558, attorney docket r». 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appfication no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benem of ttie filirig date of 
U.S. proviskjnal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appflcation no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
whfch claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25701.12. filed on 2/26/1999 and U.S. provisfonal 
applteaUon no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 00/511,941, attorney docket no. '25791.16.02. filed on 
2/24/2000, which claimed ttte benefit of ttte filir^ diate of U.S. provlsiona! sarial no. 
60/121.007, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S utility patent 
application na 09/586.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
whfch claimed the benefit of the filirig date of U.S. provisfonal patent application 
serial no. 60/137.998. attorney docket no. ^5791.17, filed on 6/7/1999; (10) U.S. 
utiHy patent applfoaUon no. 09/559.122. attorney docket no. 25791.23.02. fited on 
4/26/2000. which claimed ttie benefit of ttie filing date of U.S. pitivlsfonal appKcatton 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisfonal application no. 60/148,203. attorney docket no. 257i91.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.030. attorney docket no. 
25791.26. fiied on 7/9/1999; (13) U.S. provisfonal patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisfonal 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisfonal patent application no. 60/159.033. attomey dockiBt no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provisfonal patent application no. 60/165,228, 



attorney docket no. 25791.39. filed on 11/1»1999. the disdosuiBS of which are 
inooiporated herein by reference. 

The upper sealir^ members 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tid>ular member 240. The i4)per seaOng 
members 245 are pr^srably adapted to engs^e and fhjidiciy seal the Interfece 
between the radially expanded expandable tubular member 240 and the weflbore 
casing 200. In a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing mmnbers 245. 

The lower sealing members 250 are coupled to the outer surliBce of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. In a preferred embodiment, the apparatus 215 includes a 
plurality of lower sealing members 250. 

The flexible coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular nwmber 240. The flexible coupling element 255 Is preferably 
ad^ted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hole wellbore section 205. In this manner, the lower portion 
285 of the expandable tubular member 240 is coupled to the walls of the open hole 
wellbore section 205. In a preferred embodbnisnt, the flexible coupling element 255 
is a slatted tubular member. In- a preferred embodiment, the fiexitte coupling 
element 255 includes one or more hook elements for engaging the walls of the open 
hole WQltt)ore sectton 205. 

As illustrated in FIG. 2a. the apparatus 215 is prefwaUy positioned with the 
expandable tubular nwrnber 240 posittoned in overlapping relatkm with a portkxi of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is coupled to ttie tower portion of the welttwre casing 200. In a preferred 
enrAodlment, the upper sealing memtiers 245 are posittoned in opposing relaUon to 
the tower portton of the wellbore casing 200 and the tower sealing membere 250 are 
posittoned in opposing relation to the wails of the open hole wellbore sectton 205. In 
this nwnner, the interfece between the rsKlially expanded tubular nriember 240 and 
the wellbore casing 200 and open hole wellbore sectton 205 is optimally flutoidy 
sealed. 

As illustrated in RG; 2b. the apparatus 215 is then anchored to the open 
hole wellbore section 205 using the anchoring device 235. In a preferred 
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embodiment, the anchoring device 2^ h piessurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand Into intimata; contact with the walls of the open hole 
weflbore sectibn 205. In this manner, the lower section 285 of the expandable 
tubular member 240 is removably coupled to the walls of the open hole wellbore 
6ection205. 

In an alternative embodiment, a compressible cenrient and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 240 and the vwllbore casing 100 and/or the open hole weWbom section 
205. The compressible cement and/or epoxy is then pemiltted to at least partially 
cure prior to the Initiation of the radial expansion process. In this manner, an 
annidar structural support and fluidic seal is provided around the tubular member 
240. 

As iHustrated in FIG. 2c, the expansion cone 230 is then axially displaced by 
applying an a)dal force to the second support member 225. In a prefened 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 into intbrate contact with the walls of the open hole 
wellbore section 205. 

In an altemathre embodiment, as IHustrated in FIG. 2d, the axial 
dl^lacement of the expansion cone 230 Is enhanced by injecting a pressurized 
flUidic material Into the. annijar space between the first support member 220 and the 
second support member 225. \n this manner, an upward axial fbrce applied to the 
lower annular face, of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a temporary need for Increased axial fbree during the radial 
expansion process can be easily satisfied. 

As mustrated In FIGS. 2e and 2f. aftar the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion oona 230, 
the first support member 220 and me anchoring device 235 are preferably renwved 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
and then lifting the first support member 220 arid anchoring device 235 from the 
willbore casing 200 and the open hole wellbore section 205. 

Referring to FIGS. 3a. 3b, 3c. and 3d, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
stnicture wni be described. Referring to Fig. 3a, a wellbore casing 300 is positioned 
within a subterranean fonnatton 3(». The wrellbore casing 300 may be petitioned In 
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any orientatidn from the vertical direction to the horizontal direction. The vyelltMre 
casing 300 further irwIiRies one or more openings 310 that may have t>een the result 
cf unintentional damege to the wellbors casing 300, or due to a prior perforation or 
fracturing operation perfonmed upon the sunpunding.sul)tenanean formation 305^ 
As will be recognized 1^ persons having ordinary skill in the art. the pponings 310 
can adversely affect the subsequent operation and use of the weUbore ciasbig 300 
unless ttwy are sealed ofT. 

!n a prefwred embodiment, an apparatus 315 is utilized to seal off the 
openings 310 in ttw wellbore casing 300. Mote generally, the apparatus 315 Is 
preferably utBized to form or repair wellbore casings, pipelines, or strudural 
■ supports. 

The apparatus 315 preferably includes a support member 320, an expansion 
cone 325. an anchoring device 330. an expandable tubular member 335. and one or 
nfKHe sealing mtsmbers 340. 

The support member 320 is preferably adapted to be coupled to a surface 
location. The support member 320 Is furtiier coupled to tt» expansion cone 325 
■and the anchoring device 330. The support nwmber 3i20 is preferably adapted to 
convey pressurized fluldic materials and/or electrical cunent and/or communication 
signals from a sinfaoe locatidn to the andwr^ device 330. The support member 
320 may. for example, be conventional commercially available slicit wire, braided 
wire, coiled tubing, or drilling stock material. 

The expansion cone 325 is coupled to the support member 320. The 
expanston cone 325 is preferably adapted to radially expand ttie expandable tubular 
member 335 when ttie expanstori cone 325 is axiaBy displaoed relative to ttte 
expandat>le tubul^rmember 335. In a preferred embodiifhent. ttte exparaiton cone 
325 is piovMed substantially as disclosed in one or more of ttie foltowing: (1) U.S. 
utiHfy patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed ttie benefit of ttie filing date of U.S. pruvistonal p^ent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appttcation serial no. 09/510,913, attorney docket no. 25791.7,02, filed 
on 2/23/2000. which claimed ttie benefit of ttie filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; {3) U.S. utility patent application 
serial no. 09^02.350. attorney docket no. 25791.8.02, filed on 2/10/2000, v>(hich 
claimed ttie benefit of ttie filing date of U.S. provisional application no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility pat«it application serial no: 09/440,338. 
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attorney docket no. 25791.9.02. filed on 11/15/1999, which daimed the benefit of 
the fUir^ date of U.S. provisional api^lcation no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) O.S. provisional patent appfication no. 60/183.546. 
filed on 2/18/2000; (6) U.is. utiUty patent application ho. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which daimad the bam oT the filir^ date of 
U.S. provtektnai application no. 60/124.042, filed on 3/11/1999; (7) U.S. utIDty patent 
applicatton no. 09/5li.895, attorney docket no. 25791. 12.Q2. fited on 2/24/2000. 
which datmed the t)enefit of the filing dates of U.S. proviskNTai applicatton no. 
60/121.841. attorney dodcet no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appikaticn no. 60/154.047. attorney docket no. 25791,29. filed on 9/16/1999; (8) 
U.S. utility appllratlon no. 09/511,941. attorney docket no. 25791.16.02. fited on 
2/24/200). which claimed the benefit of the fifing date of U.S. provisional serial no. 
60/121,907, attorney docket ho. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791,17.02. filed on June 7. 2000. 
which claimed the isenefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no, 25791.17. fited on 6/7/1999; (10) U S. 
utfllty patent ^ppHcation no. 09/559,122. attorney docket no, 25791 .i23.02, filed on 
4/26/2000. wMch daimed ttie benefit of fhe filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appltoation no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. pravistonai patent applicatton serial no. 
60/162371, attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. pravistonai 
appitoatton no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appBcathm no. 60/159,033. attorney docket no. 25791.37. 
fited on 10/12/1999; and (16) U.8. provisional patent apfiltoatton no. 60/165.226. 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of which ar« 
inoorponated herein by reteienoe. . 

The anchoring devtee 330 is ooupted to the support muvbw 320 and the 
expanston cone 325.. The andwrihg devtee 335 is preferably adapted to controllably 
coupled to tt^e expandabte" tubular member 335 to the wetlbore casing 300. In thte 
manner, ttie anchoring device 330 prefa^bly controllably anchors the expandable 
tubular member 335 to the wellbore casing 300 to fadlltete the radial expansion of 
the expandabte tubular member 335 by the fDdal displacement of the expansion 
cone 325. In a preferred embodiment the anbhbring device 330 indudes one or 



more expandable elements 345 that are adapted to controjtably extend from the 
boffy of the anchoring device 330 |o radially display corresponding engagement 
elements 350 provided in the expandable tubular nmnber 335. in a prefened 
embodiment the radial displaoenrmit of the engagenrtent elements 350 couples the 
expandable tubular member 335 to the wellbore casing 300. In a prefened 
embodiment, the expandable elements 345 are pistons that are actuated using 
fluMic pressure. In a preferred embodiment, the anchoring device 330 is any one of 
the hydraulicaliy actuated anchoring devices conrmercially avaflable from HaDiburton 
Energy Services or Baker41ughes. 

In an alternative emtxxlirnent the expandable elements 345 are explosive 
devices that controllably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a prefened embodiment, the explosive 
expandable elements 345 are shaped explosive diarges commeitiaiiy available 
firom Halliburton Energy Services. 

The expandable tubular member 335 is renrx>va(bly coupled to the expansion 
cone 325. In a preferred embodiment, the expandable tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anch(^ng device 330 into engagement with the walls of the wellbore c^ing 300. 
In this mmner, the expandabte tubular memb^ 335 Is coupled to the wellbore 
Msing 300. In a preferred embodiment, the engagement deyioes 350 include teeth 
for biting into the surface (rf the wellbore casing 100. 

In a preferred embodiment, the expandable tubular member 335 further 
Includes a kNm section 355, an intennediate section 360, and an upper section 
365. In a prefemetd ernbodinient, the lower section 355 indudes the engagement 
device 350 in order to provMie anchoring at an end portion of the expandable tubular 
member 335. In a pieteried embodiment, the wail thidmess of the lower and 
intennediate sections, 355 and 360, are less than the wall thidcness of the upper 
section 365 In order to optimally couple the radially expanded portion of the 
expandable tubular member 335 to the wellbore casing 300. 

In a preferred embodin^t, the expandable tubutar member 335 Is further 
provided substentially as disdosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, fited on 
12/3/1999, which daimed the benefit jof the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 2p91.3. filed on 12^/1998; (2) U.S. 
utility patent appficatkxi serial no. 09/510,913. attorney docket no. 25791.7.02. filed 



on 2/23Q0OO. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 0»502,350. attorney docket no. 25791.8.02. filed on 2/1 OQOOO. which 
claimed the benefit of the fiHng.date of U.S. piovisiohai appllcatton no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whfch claimed the benefit of 
the filing date of U.S. proviskinal applicatton no. 60/108.558. attorney docket na 
25791.9. filed on 1 1/16.1998; (5) U.S. proviskmal patent appBcatkm no. 60/183.546. 
filed on 2/18«000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the t)enefit of the fifing date of. 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of Uie fillr^ dates of U.S. provisional applicafion rio. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appllcatipn no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2C4/2000, whteh claimed the benefit of ttie filing date of U.S. provisional serial no. 
60/121.907,, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appticattoh no. im/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
¥*lch datfrwd the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
umity patent appiipatton no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4«6/2000. whteh claimed the banefit of the flilhg date of U.S. provistonal applicatton 
rw. 60/131.106. attorney doicket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applteatton no. 60/146.2W. attomey docket no. 2S791.2S. fifed on 
7/29/1999; (12) U.S. provisional applteafiori no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. prpvistonal patent appHcaUon serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) u:s. provistonal . 
application no. 60/159.039. atlixney docket na 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent applteation no. 60/159.033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The sealing members 340 are coupled to ttie outer surtece of the upper 
portion 365 of the expandabte tubular member 335. The seafing members 340 are 
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preferably adapted to engage and fluidldy seal the interface between the radially 
expanded expandable tubular mend>er 335 ami the weObore casing 300. |n a 
preferred embodnmnt the apparatus 315 Includes a plurality of sealing members 
340. In a prefenred embodiment, the sealing memb^ 340 surtound and isolate the 
opening 310. 

As illustrated in FIG. 3a. the apparatus 315 is preferably positioned within the 
weBbwe casing 300 with the expandable tubular member 335 posittoned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 Includes a plurality of sealing membere 340 that are positioned above and 
below the opening 310. In this manner, the radial expansiwi of the expandable 
tubular merr^r 335 optimally fluidiciy isolates the opening 310. 

As illustrated in FIG. 3b. the expandable kibular member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a preferred en*odiment, the anchoring device 330 is pressurized 
and the exparKiable element 345 is extended from the anchoring device 330 and 
radially displaces the corresponding engagement etements 350 of the expandable 
tubular member 335 into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then pemiltted to at least partially ciire prior to the initiation of the radial expansion 
process. In this manner, an annular strtjctural support and fluldic seal Is provided 
around the tubular member 335. 

As illustrated In FIG. 3c. the anchorbig device 330 is then deactivated and 
the expansion cone 325 is axiaHy displaced by applying an axial fbroe to the support 
member 320. In a prsfened embodiment, the deactivation of the andK)ring device 
330 causes the expandable elements 345 to radially retract into the anchoring 
device 330. Alternatively, the exparxJable elements 345 are reslliently coupled to 
the anchoring device 330. In this nianner, the expandable etenrtents 345 retract 
automatically upon the deactivation of the anchoring device 330. In a prefened 
embodiment^ the axial displacement of the expansion cone 325 radially expands the 
expandable tubular mend>er 335 Into intimate contact with the walls of the wellbore 
casing 300. 
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As illustrated In FIG. 3d, after the exparniable tubular member 335 has bieen 
radially expanded by the axtal displacement of the expansion cone 335. the support 
member 320. expansbn cone 325, and the anchormg device 330 are preferably 
removed from the expanded expandable tubular member 335. 

In a preferred embodiment the opening 310 in the weflbore casing 3(X) is 
sealed off tyy the radially expanded tubular member 335. In this manner, repairs to 
the welibore casing 300 are optimally provided. iMore generally, th^ apparatus 315 
Is used to repair or form weittx)re casings, pipelines, and structural supports. 

Refening to FIG. 4, an embodiment of a system 400 for applying an axial 
force to the expansion cones 130, 230, and 325 includes a Bfting device 405, a first 
suM)ort member 41 0. a shock absorber 415, and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion of the radial expanston of tubular 
members by the expanston cones 130, 230, and 325, to the lifting device 405. in 
this manner, the radial e)q)an8lon of tubular members by the expanston cones 130, 
230 ar^d 325 is provided in an optimally safe manner. 

The liflmg device 405 is supported at a surface location and is ooupled to the 
first support member 410. The lifting device 405 may comprise any number of 
conventional commercially available lifting devices suitable for manipulating tubular 
members within a wellbbre. 

The first suppdrt member 410 is coupled to the lifting device 405 and the 
shock ab$ort>er 415. The first support member 410 may comprise any number of 
conventional commercially avaBablf support members such as, for exampte, coiled 
tubing, a drill string, a wireline, braided wire, or a slick line. 

The shock absorber 415 is ooupled to the first si4>poirt mmiber 410 and the 
second support member 420. Ijhe shock absorber 415 Is preferably adapted to 
absorib shock toads transmitted from the second support member 420. The shock 
absort)er 415 may be any number of conventtonat oommerdally availabte shock 
absortwrs. 

The second support nmmber 420 is coupled to the shock absorber 415. The 
second support member 420 is further preferably adapted to be ooupled to one or 
more of the expanston cones 130, 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifting 
device appfies an axial force to one d the expanston cones 130, 230 and 325 in 
order to radially expand tubular members. In a preferred embodiment, upon the 
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compleUm of the radial expansion process, when the expansion cones 130, 230 
and 325, exit the radially expanded tubular raemi^ers, the sudden shodc loads 
generated m absort)ed, or at toast minimi»d, by the shoci( absort>er 415. in this 
manner, the radial expansion of tubular nwnbers by pullhg the expansion cones 
5. 130, 230 and 325 using the lifting device 405 is provided in an optimally safe 
manner. 

Refening to FIG, 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
prsfened embodiment, the system 500 Includes an upper ring 505, a sealing 
10 element 510, and a lower ring 515. In a preferred embodiment, the upper ring 505. 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded^ the upper 
ring 505, the sealing element 510, and the lower. ring 515 engage the interior 
15 surface of ttie preexisting structure that the expandable tubular members 140, 240 
and 335 are coupled to. In a preferred enfibodjment, the upper and lower rings, 505 
and 515, penetrate the interior surfcice of the preexisting structure that the 
expandable tubular monbere 140, 240 and 335 are coupjed to In order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure, in a 
20 preferred embodiment, the sealing element 510 Is compressed into contact with the 
Interior surface of the preexisting staicture that the expandable tubular members 
140, 240 and 335 are coupled to in order to optimally fluididy seal the interface 
between the tubular members 140, 240 and 335 and the preexisting stmcture. 

In a preferred embodiment, the upper and lower rings. 505 and 515, extend 
25 from the outer surfaces of the tubular nrwmbere 140, 240 and 335 by a distence of 
about 1/84 to % inches. In a piefenred embodiment, the upper and lower rings. 505 
and 515, extend about 1/8" from the outer surfaces of the tubular members 140, 
240, and 335 in (xder to optimally engage the preexisting structure.. 

In a preferred embodiment, the sealing element 510 extends from the outer 
30 surfaces of the tubular members 140, 240 and 335 by a distence substentially equal 
to the extension of the upper and lower rings, 505 and 515, above the outer 
surteces of the tubular nnembere 140, 240 and 335. In a prefened embodiment the 
sealing elen^ent 510 is fabricated from rubber in mter to optimally fluididy seal and 
engage the preexisting stnicture. 
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In a preferred embodiment the tubutar membere 140. 240 and 335 include a 
plurality of the ooupUng systems 500. In a prefened embodiment, the coupling 
systems 500 are provided on the lower, intemiediate. and upper portions of the 
tubuiarmembers 140. 240. arid 335. 

Referring now to FI6..6, a preferred embodiment of an expandable tubular 
member 600 for use in the apparatus 115, 215 and 315 wHI be described. The 
tubular member 600 preferably bidudes a lower portion 605, an Intennediale portion 
610. and an upper portion 615. 

The lower portion 605 is coupled to the Intsmnediate portion 610. In a 
preferred embodiment, the lower portion «)5 is further adapted to mate with the 
anchoring devices 135, 235, iand 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for fedlitating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this manner, the Jower portion 605 of the tubular member 600 is preferably 
radially expanded by the anchoring devices 135, 235, and 330 into contact wHh the 
preexisting structure. Furtt>ermore, in this nwnner. the lower portion 605 of the 
tubular member 600 is anchored to the preexisting stnicture prior to the initiata'on <rf 
the radial expansion process. 

The IntennediatB portion 610 is coupled to the lower portion 605 and the 
upper portion 615. In a preferred embodlnwnt, the wall thicknesses of tha lower and 
intennediate portions, 605 and 610. are less than tiie v^B thidmess of the upper 
portion 61 5 in order to facilitate the radial exparision of the tubular member 600. In 
a. prefened embodiment, the jower and intenrndiate portions. 605 and 610, are 
preexpanded to mate witti the exp^nskm cone. 

RefBiTing to FIG. 7, . a. pr^srred . embpdinient of an expandable tubular 
member 700 for use in the apparatus 115, 215 and 315 wHI be described, in a 
prefwred embodiment, the tubular member 700 minimtaes the shock loads created 
upon the completion of the radial expansion process. In a prefened embodiment, 
the tubular merhber 700 includes a lower portion 705, a lower transitionary portion 
710. an intennediate portion 715, ah upper transitionary portion 720. an upper 
portion 725. and a sealing element 730. 

The lower portion 705 is couprted to the lower transitionary portion 710. The 
lower portion 705 is preferably adapted to mate witti the expansion cone and ttie 
anchoring deviciB. 
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The lower traneitiphary portion 710 is coupled to the lower portion 705 and 
the intermediale portion 715. In a preferred emt>odiinent, the lower transltionary 
portion 710 is adapted to mate with the expansion cone. In a preferred 
emt>odinient, the wall thidchesses of the lower portion 705 and the lower 
transltionary portion 710 are less than the wall thicknesses of the intenmedlate 
portion 715, the upper transifionary portion 720 and the upper portion 725 in order to 
optimally facilitate the radial expartston process. 

The intenmedlate portion 715 Is coupled to the lower transltionary portion 710 . 
and the upper transltionary portion 720. In a prefenred embodtnrtent, the outside 
diameter of the Intermediate portion 715 Is less ttian the wall ttiicknesses of the 
lower portion 705 and the upper portion 725. 

The upper transltionary portion 720 is coupled to the intennedlate portion 
715 and the upper portion 725. 

The upper portion 725 is coupled to tiie upper transltionary portion 720. 

The sealing element 730 Is coupled to the outside surfece of the 
intemiediate portion 715. In a preferred embodiment the outside diameter of the 
sealing element 730 is less ttian or equal to the outside diameter of the lower portion 
705 and ttie upper portion 725 iri order to optimally protect tiie sealing element 703 
during placement of the tutnjiar memt)er 700 wittiin the preexisting structure. 

In a preferred emtxxijment, during the radial expansion of the tubular 
member 700 usir^ the apparatus 115. 215 and 315, the preexpansion of . the upper 
transltionary portion 720 and the upper portion 725 reduces the shock toads typtoally 
created during the end portion of the radial expanston process; In this manner, the 
radial expanston process is optimally provided in a safe nianner. Furttimfnore, 
because the sealing element 730 Is pn/fembfy recessed below the suifaces of the 
lower pwtion 70S and the upper portion 725. the sealirig element 730 is optimally 
protected from damage during the placement of the tubular member 700 within the 
preexisting structure. 

Referring to FIG. 8. a preferred en^wdbnent of an expandable tubular 
member BOO for use in the apparatus 115, 215 and 315 will be described. The 
tubular member 8(M) pnsferably includes a lower pprtim 805. an Intermediate portion 
810, and an upper portkm 815. 

The lower portion 805 is coupled to the Intennediate portion 810. In a 
preferred embodiment, the lower portion 805 is further adapted to mate with the 
expansion cones 130, 230, 325 and the anchoring devices 135, 235, and 330. 
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The .intermediats portion 810 is coupled to the lovver portion 805 and the 
upper portion 815. In a preferred einl)od|inent. the waUthielmesses of the Iom 
Wermedlate portions, 805 arid 810, are less than the wall thickness cf the upper 
portion 815 in order to facilitate the racfial expansion of the tutMJiar memtier 800. In 
5 a preferred embodiment, the lower and Intermediate portions. 605 and 810. are 
preexpanded to mala with the e)9)ansion cone. 

The upper portioh 815 is coupled to the Intenmediate portion 810. In a 
prrieired emtxjdiment. the upper portion 815 further preferably Includes one or 
more slotted porltons 820 for facilitating the radial expansion of the upper portion 
10 815 by the expansion cones 130. 230. and 325. In tills manner, the upper portion 
815 of the tubular nwmber 800 Is. preferably radially expanded by the expansion 
cones 130. 230. and 325 with minimal shock loads when the expansior) oones 130. 
230 and 325 exit the expandable tubular member 600. 

Referring to RG. 9. a preferred embodiment of a method of applying an aOal 
15 force to the expansion cones 130. 230. and 325 will now be described. In a 
preferred embodiment, the axial displacement of the expansion cones 130, 230. and 
325 durtog the radial expansion process is provided by applying an axial force to the 
expansion oones 130. 230. and 325. In a preferred embodiment, the axfal force 
provided includes the application of a substantially constant axial force for some 
20 tbne periods and the applicatton of increased axial force for other time periods in 
order to optimally fteilitate the radial expansion process by minimizing the effects of 
fricHon. In a preferred embodiment, the application of the increased axial force is 
provided on a periodic basis in order to optiiriaily provide a variable contact area 
between the expansion oone and the tobular member being expanded. In an 
25 aHemiative embodiment, the application of the increased axial fbrce is provided oh a 
random basis in order to optimally provide a variable contact area between the 
expanston cone and ttie tubular member being expanded. In a prefeired 
embodiment, the duty cyde of the application of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand the 
tubular members. Jn a preferred embodiment, the ratio of the Increased axial force 
to the substantially constant axial force ranges from about 1.5 to 1 to about 4 to 1 in 
order to optimally provide a variable contact area between the expansion cone and 
the tubular menr»ber being exparwled. pronrote more even wear of the expansion 
cone, and dean debris from the expansion cone surface. 
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Referring to FIGS. 10a to lOi, an embodiment of an apparatus and method 
for forming a wellbore casing will now be described. As illustrated in FIG. 10a. a 
wellbore casing 1000 and an open hole wettbore section 1005 are provided In a 
subterranean formation 1010. The wellbore ca^ 1000 and open hole wellbore 
5 section 1005 rrety be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of wellbore casing is fomned in 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utflized to form or repair wellbore casings, pipelines, or structiral 
supports. 

10. The apparatus 1015 preferably Includes a first support member 1020, a 

second support member 1025, an expansion cone 1030, an anchoring device 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045, 
one or more lower seafing members 1050, and a flexibto coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 

15 surface location.' The first support member 1020 Is further coupled to the anchoring 
device 1035. The first support member 1O20 is pr^rably ^apted to convey 
pressurized fluidic materials and/br electrical current and/or communication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may, for example, be conventional commeirdally available slick wirs, braided 

20 wire, coiled tubing, or drillirtg stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
surfece location. The second support member 1025 is fulher coupled to the 
expanston cone 1030. The second support mernber 1025 is preferably adapted to 
pennrit the expansion cone 1030 to be axially displaced relative to the first support 

25 member 1020. The second support member 1025 may, for example, be 
oonventtonal oommercial^ available slick wire, braided wire, coiled tubing, or drilHng 
stock material. 

In 3n altematiVB embodinr^nt the support member 1020 is tetescopically 
coupled to the support member 1025, and the support member 1025 is coupled to a 
30 surface support mernber. 

The expanston cone 1030 is coupled to the second support member 1025. 
The expansiori cone 1030 is preferably adapted to radially expand the exparKiable 
tubular memt>er 1040 when the expansion cone 1030 is axially dispiaoed relative to 
the expandable tubular member 1040. In a prefened embodiment, the expanskxi 
35 cone 1030 is provided substanfially as disck>8ed in one or more of the foltowing: (1 ) 
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U.S. uUtity patent application serid no. 09/454.139^ attorney dodcet ha 25791:3.02. 
filed on 12/3/1999. wtilch claimed the benm of the filing date of U.S. provisional 
patent appiicatton no. 60^11.293. attorray docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utiiity patent application wrial ho. 09/510.913. attorney docket no. 
5 25791.7.02. filed oii 2/23/2000. which claimed the t)enem of the filing date of U.S. 
provisionai appilcalion no. 60/121.702, filed on 2/25/1999; (3) U.S, utility patent 
apisBcation serial no. 09/502.350. attorney docket no: 25791.8.02. filed on 
2/10/2000. which claimed the benefit of the filing date of U.S. provisional appllcatkm 
no. 60/119.611, attorney docket no. 25791.8; (4) U.S. utility patent applkation aerial 

10 no. 09/440.338, attom^ docket no. 25791.9.02. filed on 11/15/1999. which claimed 
the tienefit of the filing date of U.S. provisiohal applk^n no. 60/108,558. attorn^ 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatkm no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523,460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. which claimed the benefH of 

15 the filing date of U.S. proyisional application no. 60/124.042, filed on 3/11/1999; (7) 
U.S. irtlOty patent applicatton no. 09/512,895, attorney docket no. 2579112.02. filed 
on 2/24/2000. which claimed the benm of the Yiling dates of U.S. provistonal 
appDcation no. 60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. provisional applicatibn no. 60/154,047, attorney docket no. 25791.29, filed on 

20 9/16/1999; (8) U.S. utility app!icatk>n no; 09/511,941, attorney docket no. 
25791.16.02. filed on 2/24/2000. vfhich claimed the t)enefit of the filing date of U.S^ 
provlsk)nal serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.8. utilify patent application no. 09/588.946. attorney docket no. 25791.17.02, 
filed on June 7. 2000. which claimed the beneftt of the filing date (if U.S. provistonai 

25 patent applicatton serial no. 60/137.998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.12^, attorney docket no, 
25791.23.02. filed on 4/26/2000, which claimed the tMnefit of the filing date of U:S. 
provistonai appUcafion no. 60/131.106, attoitiey docket na 25791.23. filed on 
4/26/1999; (11) U.S. provistonai applteaUon no. 60/146.203. attorney docket no. 

30 25791.25, filed on 7/29/1999; (12) U.S. provisional appHcatton no. 60/143.039. 
attomey docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159,039, attom^ docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. provistonai patent appttoation no. 60/159,033, attomey 

35 docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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application no. 6(V165^8. attorney docket no. 25791.39, filed on 11/12/1999, the 
disdoeinBS of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support nriennl>er 1020. 
The anchoring device 1035 |s. preferat)!y adapted to be controllably coupled to the 
expandable tubular member. 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors the expandabfe 
tubular member 1040 to the opeii hole weBbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

In a pr^rred embodiment, the am^cning device 1035 Indudes one or more 
expandable elements 1060 that are adapted to controltebty extend from the body of 
the anchoring device 1035 to engage both the flexa)le coupling element 1055 and 
the open hote wellbore section 1005. In a prefenred embodiment, the expandable 
elements 1060 are actuated using fluidic pressure. 

In a prefened embodiment, the ar>choring device 1035 further includes a 
fluid passage 1036 ad£4>ted to rscei\^ a ball plug or other simitar valving element. - 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1038 can be controllably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydraulicaiiy actuated packers 
pommerctaHy available from Halliburton Energy Services or Baker-Hughes, nmiified 
in accordance with tte teachings of the present disclosure. 

In a preferred embodirnenti the anchoring devices 135. 235, and 330 are 
also modified to iridudes a fluM passage that can be controllably plugged In order to 
penmit fluidic materials to be exhausted from the anchoring devices 135, 235, and 
330. 

The expandd)le tubular member 1040 is removably coupled to the 
expanston cone 1030. The expandable tubuter member 1040 b further preferably 
coupled to the flexible coupling element 1055. 

In a preferred embodirnent, the expandable tubular member 1040 further 
indudes a lower sedtton 1065, an intermediate section 1070, and an upper section 
1075. in a prefwfed embodiment, the tower sedton 1065 is coupled to the flexible 
coupllrtg element 1055 In order to provkle anchoring at an end portton of the 
expandable tubular member 1040. In a preferred embodiment, the wail thickness of 
the tower and intennediate sections, 1065 and 1070, are tess than the wall thickness 
of the upper sedton 1075 in order to optimally coupte the radially expanded poriion 
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of the expandable tubular member 1040 to ttie wellbore casing 1000 and the open 
hole weRbore sedionlOOS. 

In a prefenad embodiment, the mpandable tutMilar member 1040 Is further 
provided substantially as disclosed in one or more of the tbilowing: (1) U.S. utility 
patent appOcation serial no. 08W54,139, attorney docket no. 25791.3.02, filed on 
12^1999. which claimed the benefit of the filing date of U.3. provisionar patent 
application no. 60/1 1 1.293, attorney dodrat ho. 25791.3. filed on 1»7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney dodtet no. 25791.7.02, filed 
on 2/23/2000. which claimed ttie benefit of ttie filing data of U.S. provisional 
application no. 60/121 J02. filed on 2^5/1999; (3) U.S. utility patent application 
serial no. Q9(502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appltoation serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. wh|ch claimed the benefit of 
the filing date of U.S. provisfonal application no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applrcatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appDcation r». 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of Vne filing dates of U.S. proviskmal applteation no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appfication no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appUcation no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh claimed ttw benefit of ttte filing date (rf U.S. providonal serial no. 
60/121,907. attwney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utiR^ patent 
applteatton no. 09/i588,946, attorney docket no; 25791.17.02, filed on June 7, 2000, 
which claimed ttie benefit of the filing date of US. provistonal patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09^9.122, attorney dbcket no. 25791.23.02. filed on 
4/26/2000, which claimed ttie benefit of ttie filing date of U.S. provistonal application 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.si 
provisional appitoation no. 60/146,203, attorney docket no. 25791,25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisipnal patent application serial no. 
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60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appication no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
provistonal patent application no. 60/159.033, attorney docket rio. 25791.37. 
filed on 10/12/1999; arid (16) U.& provtetohal patent applicatkin no. 60/165,228. 
attonney docket no. 25791.39. filed on 11/12/1999. ttie disdosures of which are 
incorporated herein tiy reference. 

In a prefeoBd embodiment ttie expandat>le tut)ular memb^^ 1040 is further 
provkled in accc^nce with the teachings of emt>odirmnts of expandable tubular 
members described above and illustrated in FIGS. 5-8. 

The upper sealing members 1045 are coupled to ttie outer surface of ttie 
upper portion 1075 of ttie expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluidicly seal ttie interface 
between ttie radially expanded expandable tubular member 1040 and ttie weHbbre 
casing 1000. In a preferred embodiment, ttie apparatais 1015 includes a plurality of 
upper sealing members 1045. 

The tower sealing members 1050 are coupled to the outer siffface of ttie 
upper portion 1075 of ttie expandable tubular member 1040. The tower sealing 
merTri)ers 1050 are preferably adapted to engage and fluidldy seal ttie interface 
between ttie radially expanded expandable tubular niember 1040 and ttie c^n 
wellbore sectbn 1(X)5. In a prefwred embodiment, the apparatus 1015 includes a 
(^urality of lower sealing members 1050. 

The f^ble Coupling dement 1055 is coupled to the lower portion 1065 of 
ttie expandable tubular member 1040. The flexibie coupling element 1055 is 
preferably adapted to radially e)qpanded by ttie anchoring devk^ 1035 Into 
engagement wittiin ttie wails of ttie open hole wellbore section 1005. In ttiis 
manner, ttie lower portion 1065 of ttie expandable tiitiular member 1040 Is coupled 
to ttie walls of ttie open hole wellbore section 1005. In a prefened embodiment, ttie 
flexibie coupling element 1055 is a slotted tubular member. In a preferred 
embodiment, ttie flexible coupling element 1055 includes one or more hook 
elements for engaging ttie walls of ttie open hole wellbore section 1(X)5. 

As illustrated in FIG. 10a. ttie apparatus 1015 Is preferably positioned witti 
ttie expandable tubular member 1040 positioned in overlapping relation with a 
portion of the wellbore casing 1 000. In this manner, the radially expanded tubular 
mend[>er 1040 is coupled to ttie lower portion of ttie wellbc»^ casing 1000. In a 
preferred embodiment, the upper sealing members 1045 are positioned in opposing 
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relation to the lower portion of the welibore casing 1000 and the lower sealing 
fYiefnt)ers 1050 are positioned In opposing relatbn to the walls of the c^ien hole 
welibore sectton 10(». In this manner, the interface between the radially expanded 
tutMilar memt>er 1040 and the weltt>jm casing 1000 and open hole welll}ore section 
, 5 1005 is optimally fluidiciy sealed. ^ 

As illustrated in R6. 10b, in a (mfened wnbocfiment, a quantity of a non- 
hardenaUe fluidic material is then injected into and then out of the apparahis 1015. 
In a prefened embodiment, the non-hardenable material is discharged from the 
apparatus 1015 using the vaiveable flow passage 1065. The non^iardenable fluidic 

10 rnaterial may be any number of conventional commercially available fluidic matmials 
such as, for example, drilling mud. 

As Illustrated in FIG. 10c, in a prefened embodiment a quantity erf a 
hardenabie fluidic sealing material is then injected into and out of ttie apparatus 
1015. In a prefened embodiment, the hardenabie fluidic seattig material is 

15 exhausted from the apparatus 1015 using the vaiveable flow passage 1065. in a 
prefened entixxliment, the hardenabie fluidic sealing material is permitted to 
completely fill the annular space between the tubular member 1040 and the open 
hole welibore section 100^. The hardenabie fluidic sealing material may be any 
number of conventional oonrunerdaliy available materials such as, for example, 

20 cement, slag mix and/or epoxy resin. In tMs manner, a fluidic sealing annular 
element is provided around the radially expanded tubular menfd>er 1 040. 

As Illustrated in FIG. lOd, in a preferred embodiment, another quantity of a 
non-hardenable fluidic material is then nijected into and out of the apparatus 1015. 
In a prefened ernbodirfient, a ball plug or dart 1080, or other similar fluid passage 

25 blodcing device, is plaoed into the nonrhardenable fluM material. In a prefenred 
embodiment the ball pl^g 1080 then seats In and seals off the vaiveable fluid 
passage 1065. In this manner, thb anchoring device 1035 Is then pressurized to 
anchor the tubular member 1040 to the open hole vvellbore section 1005. 

In an aKemative embodiment the vaiveable fluid passage 1065 includes a . 

30 remote or pressure activated vaive for sealing off the vaiveable fluid passage 1065. 

As illustrated in FIG. lOe, in a prefened embodiment the apparatus 1015 is 
theii anchored to the open hole welibore section 1005 using the anchoring device 
1035. In a preferred embodiment the anchoring device 1035 is pressuriKd and the 
expandable elenr^t 1060 is radially extended from the anchoring device 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate contect 



with VhB \Mall8 of the open hole wellbore section 1005. In this manner, the lower 
secOon 1085 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole wellbore section 1(M)5. 

As illi^trated in FIG. lOf, the expansion oone 1030 is then axially displace 
by applying an axial force to the second support member 1025.. In a prefened 
embodiment, the axial displabenient of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of the open 
hole wellbore section 1005. 

In an alternative embodiment; as illustrated in FIG. lOg. the axial 
disfdacement of the expansion cone 1030 is enhanced by injecting a pressurize 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
radial expansion process can be easily satisfied. 

In a preferred embodiment, the hardenable fluidic sealing material is then 
pennitted to at least partial cure. 

As illustrated in FIGS. 10h and lOi, after ttie expandable tubular member 
1040 has been radially expanded by the axjal displacement of the expansion cone 
1030. the first support member 1020 and the anchoring deVice 1035 are preferably 
removed from expandable tubular nnember 1040 by de-pressurizing the anchoring 
disvioe 1035 and then lifting the first support nrramber 1020 and anchorir^ device 
1035 from the wellbora casing 1000 and the open hole weiibors section 1005; 

In a preferred emtx)din)ent. the resultir^ new section of wellbore casing 
includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this nranner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus .1015 is used to form and/or 
repair wellbore casings, pipelines, and sthicluf^ 

Referring to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
and method for coupiihg^n expandable tubular member to a preexisting structure 
will now be described. Referring to Rg. 11a. a vyeiibore casing 1100 is positioned 
witWn a subterranean formation 1 105. The wellbore casing 1 100 may be positioned 
in any orientation from the verUcai direction to the horizontal direction. The wellbore 
casing 1100 further Includes one or mora openings 1110 that niay have been the 
result of unintentional dam^e to the w^lbpre casing 1100. or due to a prior 
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perfmtton or fracturing operation performed upon the sunounding subterranean 
fbmaBon 1 105. As will be recognized by persons having ordinary sldli in the art the 
<Vaiings 1110 can adversely affect the subsequent operation and use of the 
welibora casing 1100 unless they are sealed off. 

In a prefened end)odbnent, an apparatus 1115 is uttlized to seal off the 
openings 1110 in the wetibpre casing 1100. More generally, the apparatus 1115 Is 
prrferably utSized to fbmi or repair wellbore casings, pipelines, or stmctural 
supports. 

The apparatus 1115 preferaljly includes a first support rnenftber 1120, a 
second support member 1125, an expansfoh cone 1130. an anchoring device 1135. 
and expandable tubular member 1 140, and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1 120 is further coupled to the anchoring 
de\dce 1135. The first support member 1120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1120 preferably has a substantially hollow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from conventional 
conroercially available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

The second support niernber 1125 Is preferably ad^^ 
surface locatton. the second support member 1125 Is further coupled to the 
expanston cone 1130. The second support member 1125 is preferably actapted to 
pennlt the expanston cone 1130 to be axlally displaced relative to the first support 
member 1120. The second support mwhber 1125 may, for example, be 
oonventtonal commercially available slick wirie, braided wire, coiled tubing, or drilling 
stock material. . / 

In a preferred embodiment, the first support member 1120 is coupled to a 
surface location by a slip joint and/or sliding steeve apparatus that is concentrically 
coupled to the second support member 1 1 25. 

The expansion cone 1130 is coupled to the second suppprt member 1125. 
The expar^ion cbne 1130 is preferably adapted to radially expand the expandable 
tubular merriber 1 140 when the expanston cbne 1 130 is axially displaced relative to 
the expandable tubular member 1140. In a preferred embodiment, the expansion 
cone 1 130 Is provided substentially as disclosed in one or more of the foltowing: (1) 
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U.S. utliity patent application serial no. 09/454,139. attorney dodcet no. 25791.3.02. 
filed on 12/3/1999. wtiich dqimed ttie twnefit of the filing date of U.S. provisionai 
patent application no. 60/111.293. attorney dodwt no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no, 09/510.913. attorney dodiet no. 
25791.7.02. fHed on 2/23/2000, which cialrhed the l)enefit of the filing date of U.S. 
provisionai application no. 60/121.702. fHed on 2/25/1999; (3) U.S. utility paterit 
application , serial no. 09^,350, attorney dodcet no. 25791.8.02. filed on 
2/10^000. which claimed the t>enefR of the filing date of U.S. provistonal application 
no. 60/1 1 9.61 1. attorney docket rto. 25791.8; (4) U.S. utility patent application serial 
no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed 
the t>enefit of the filing date of U.S. provistonal application no. 60/108.558. attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent appHcatton no. 
60/1W,546. filed on 2/18/2000; (6) U.S. utility patent appHcation no. 09/523,460, 
attorney docket no. 25791.11.02. filed 6n 3/10/2000. which claimed the t>enefit of 
the filing date of U.S. pnjvislonai appiicatkin no. 60/124,042. filed on 3/1 1/1999; (7) 
U.S. utility patent applicatkm no. 09/512.895. attorney docket no. 25791.12.02, filed 
. on 2/24/2000. which daimed the t)enefit of the filing dates of U.S. proviskmal 
appiteaOon no. 60/121,841. attorney dodcet ho. 25791.12. filed on 2/^1999 and 
U.S, provisional appiicatkm no. 60/154.047. attorney docket no. 25791.29, filed on 
9/16/1999; (8) U.S; utility applicatidn no. 09/511,941, attorney docket no. 
25791.16.02. filed on 2/!24/2000, which daimed the benefit of the filing date of U.S. 
provisk)nai serial no. 60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent appikaation no. 09/588.946. attorney docket no. 25791.17.02. 
filed on June 7, 2000, whteh claimed the tomsm of the fiVng date of U.S. proviskMial 
patent appiteation serial no. 60/137.998. attonwy docket no. 25791.17. filed on 
6/7/1999; (10) U.S. Utility patent applicatton no. 09/559.122. attorney docket no. 
25791.23.02, filed on 4/26/2000, which claimed the benefit of the filing date of U.S. 
provisional application no. 60/131,106, attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provisfonal applicatton no. 60/146,203, attorney docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provisk>nal application no. 60/143.039. 
attorney docket no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent - 
applicatton serial no. 60/162.671, ettomey docket no; 25791.27, filed on 11/1/1999; 
(14) U.S. provisional appircation no. 60/159,039. attorney docket no. 25791.36. filed 
on 10/12,1999; (15) U.S. provlstonai patent application no. 60/159,033. attorney 
docket no. :^791.37, filed on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 6(V165^8, attorney docket no. 25791.39. filed on 11/12^1999. the 
disclosures of whidi are incorporated herein tiy reference. 

Th6 anchoring device 1135 is coupled to the first support member 1120. 
The anchorbig itovke 1135 is prefBrrisly adapted to be oontrollat)ly coupled to the 
expandalJle tubular member 1 140 and the weilbore casing 1 100. In this manner, the 
anchMing devioe 1135 preferably controiiably anchore the expandable tubular 
member 1140 to the weHbore casing 1100 to fadlitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1130. in a preferred embodiment, the anchoring device 1135 includes one «- more 
expandable elements 1150 that are adapted to oontroltabty extend from the body of 
tte anchoring device 1135 to engage both the expandable tubular member 1140 
and the weilbore casing 1100. In a preferred embodiment, the expandable elements 
1150 are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 1135 is any orte of the hydraullcaHy actuated packers conrHnercially available 
from Haffiburton Energy Services or 9al(er-Hughes modified in accordance with the 
teachings of the present disclosure. 

The expandable tubular member 1140 is removably coupled to the 
expansion cone 1130. The expandable tubular mernber 1140 Is further preferably 
adapted to be removably coupled to the expandable elements 1150 of the anchoring 
device 1135. In a preferred embodiment, the expandable tubular member 1140 
Includes one or more anchoring vwndows 1155 for pennitting the ocpaindable 
elements 1150 of the anchoring device 1135 to. engage the weilbore casing 1100 
and the expandable tubular member 114p. 

In a preferred embodiment, the expandable tubular member 1140 further 
includes a loiwiBr section 1 160, an ihtennediate sisction 1165. md an upper section 
1170. In a prefetred embodiment, the tower section 1160 rests upon and is 
supported by the expansion cone 1130. In a preferred embodiment, the 
intennediate section 1165 includes the anchoring windows 1155 in order to provide 
anchoring at an intennediate portion of the expandable tubular monber 1 140. 

In a preferred Ombodiment, the expandable tutnjlar member 1140 Is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, fited on 
12/3/1999, whtoh claimed the benefit trf the filing date of U.S. provisional patent 
appOcatkm no. 60/11 1,293, attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utIHty patent applicatio»i serial no. 09^10,913, attomey docket no. 25791.7.02, filed 
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on 2(23/2000, which claimed fhe bmefit of the filing date of U.S. pn»^ional 
appBcatlon no. 60/121.702. fHed on 2/2S/1909; (3) U.S. utility patent application 
serial no. 08/502.350. attorney dodwt no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional appHcaiUon rto. 60/119,611, 
5 attorney docket no. 25791 .8; (4) U.S. utilily patent appiicafion serial no. 08/440^338. 
attorney docket no. 25791.9.02. filed on 1 1/15/1999. which claimed the berm of 
the filing date of U.S. provtekmal api^tion no. 60/108.558. attwney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. 
fileb on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 

10 no. 25791 .1 1 .02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisbnal applicatibn no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
appncatkm no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
whtoh claimed the benefit of the filing dates of U.S. previsional appllcatton no. 
60/121.841. attorney docket ho. 25791.12. filed on 2/26/1999 and U.S. provistonal 

15 ap|rik:ation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1S09; (6) 
U.S. utility applicatton no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisk>nal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999: (9) U.S. utility patent 
appiteation no. 09/588.946, attorney docket no. 1^791.17.02. filed on June 7. 2000. 

20 which dabned (he benefit of the filing date of U.S. provistonal patent appUcatibn 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
uUitty patent applkatkm no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the fliirig date of U.S. proviskvial applkatton 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 prowsional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appHcaUon no. 60/143.039, attorney docket na 
25791.26. filed on 7/9/1999; (13) U.S. provisk)nal patent applteation serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S: provistonal 
appBcation no. 60/159.039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 

30 U.S. provisional patent application no. 60/159,033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S.~ provisional patent applicatton no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999, the disckisures of whteh are 
incorporated herein by reference. 

the seeling membws 1145 are coupled to the outer surface of the 

35 expandable tubular member 1140. The sealing menribers 1145 are preferably 
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adapted to engage and fluididy seal the interfaoe t>etween the radially expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a prafenred 
embodiment, the apparatw 1115 includes a phiraSty of sealir^ members 1 145. In a 
preferred embodiment, the sealing rnembers 1145 surrouhd arid isolate the opening 
5 1110. 

As Uiustrated iii FIG. 11a, the apparatus 1115 is preferably positioned within 
the welK)ore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a preferred emtxxiiment the apparatus 
1115 includes a plurality of sealir^ mernbers 1145 that are positioned abpve and 

10 below the opening 1110. In this manner, the radteil expansion of the expandable 
tubular rhember 1 140 optimally fluididy isolates the openi^^ 

As illustrated in FIG. 11b, the apparatus 1115 is then andK>red to the 
wellbore citing 1 100 usir^ the anchoring device 1 135' In a preferred embodiment, 
the anchoring device 1135 pressi^ized arid the. expandable element 1150 is 

15 extended from the anchoring device 1135 through the conespbndlng anchoring 
window 1 155 in the expandable tubular member 1 140 into intimate contad with the 
wellbore casing 1100. In this manner, the ffitemiediate section 1165 of the 
expandable tubular member 1 140 is removably coupled to the wellbore casing 1 100. 
In an alternative embodiment a compressible cement and/cxr epoxy is then 

20 bijected into at least a portion of the annular space between the unexpanded pwtion 
of the tubular member 1140 and the wellbore casing 1100. The compresdble 
cement and/or epoxy is then penmitted to at least partially cure prior to the Initiation, 
of the radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tubular nvember 1 140. 

25 As illustrated in FIG. lie, in a preferred embodiment, the expansion cone 

1130 is then axlaily displaced by applying an axial force to the second support 
member 1125. InaprefenBdembodirrient the axialdteplaoenrontoftheexpansim 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 into intimate contad with the walls of the wellbbre or the wellbore 

30 casing 1100. 

As illustrated in FIG. 11d, in a prefened embodiment, the axial displacement 
of the expansion cone 1130 is stopped once the expansion cone 1130 contacts the 
lower portion of the anchoring device 1 135. 
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r As illustrated in FrG. 11e, in a preferred embodiment, the anchoring device 

1135 is then decoupled from the welibore casing 1100 and the expartdable tubular 
P member 1140. 

As illustrated in FiQ. Ilf, in a prefened embodiment, thol axial displaoement 
^ 5 of the expansion oone 1130 is then resumed, in a prefened embodiment the 

anchoring device 1135 Is also axial displaced. In this manner, the lovver section 
^ 1160 of the expandable tubular member 1140 is self-anchored to the wellbore 

casing 1 100. In a preferred embodiment, the lower section 1160 of the expandable . 
^ tubular member 1 140 includes one or more cHJter rings or othm* opupling members 

10 to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the welt tore or the wellbore casing 1 lOOi 

As illustrated in FIQS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 
15 tubular mendt)er 1140. In this ntanner. repairs to the wellbore casing 1100 are 
^ optimally provided. More generally, the apparatus 1115 is used to repair or form 

wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
inside dianrtoter of the radially expanded tubular member 1140 is substantially 
constant 

r 20 Referring to FIGS. 12a to 12d, an altemative ernbodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 

r- win now be described. Referring to Fig. ^Tb, a wellbore casing 1200 is positioned 

within a subterranean fonnation 1205. The wellbore casing 1200 may be positioned 

^ in any orientation from the vertical direcflon to the horizontal dbecHon. The wellbore 

25 casing 1200 further includes one or more openings 1210 that may have been the 

^ result of unintertticmal damage to the wellbore casing 1200, or due to a prior 

perforation or fracturing qperation perfonned upon the sunrouncfing subterranean 
fonnation 1205. As will be recognized by persons having ordinary skill in the art the 
openings 1210 can adversely affect the subsequent operation and use of the 
30 wellbore casing 1200 unless they ere sealed off. 

^ In a preferred embodiment an apparatus 1215 is utilized to seal off the 

openings 1210 In the wellbore casing 1200. M(»e generally, the apparatus 1215 is 
preferably utilized to fomn or repair wellbore casings, pipelines, or stnictural 
supports. 
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The apparatus 1215 pieferably includes a support member 1220, an 
expandable expansion cone 1225. an expandable tubular member 1235, and one or 
moce seeding mmibers 1240.. , 

The support member 1220 is piefeiably adapted to be coupled to a surftice 
location; The support member 1220 is further coupled to the expandable expansion 
cone ^2Z5. The support member 320 is pretsrably adapted to convey pressurized 
fluidic mateitals and/or electrical cunnent and/or communication signals from a 
surfeoe locatton to the expjindable 9xpansion cone. The support member 1220 
may, for example, be conventional ccmimerdaily avaOabie slick wire, braided vwre. 
coiled tubing, or drilling stock material. 

The expandable expansion corie. 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when ttie expandable expansion cone 
1225 is axially displaced relative to the expandable tubular niember 1235. The 
expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is controllably radially expanded. The expandable expansion 
cone 1225 may be any numtier of conventional convnercialiy available radially 
expandable expanston cones. In a preferred embodlntent, the expandable 
expanston cone 1225 Is provided sutetantially as dtectosed In U.S. Patent No. 
5,348,095. the dtectosure of whteh is incorpbre^ herein by reference. 

In a prefen^d embodiment, the expansion cort^ 1225 Is further provkled 
substantially as disctosed in one or more of this foltowing: (1) U.S. utility patent 
appitoatton serial no. 09M54,139. attorney docket no. 25791.3.02. filed on 
12/3/1099. which claimed the benefit of th9 filing date of U.iS. provistonal patent 
applteation no. 60/111.293. attorney docket na 25791.3. filed on 12/7/1998; (2) U.8. 
utOHy patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which dalrned the benefit of the filing date of U.S. provisional 
appOcatton no. 60/121.702, filed on 2/25/1999; (3) JLI.S. utiflty patent appllcatton 
serial no. 09^2.350. attontey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 
attorney doidcet no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
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filed on 2/18/2000: (6) U.S. utility patqnt application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whid) daimed the benefit of ttw fBing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utimy patent 
application no. 09/512.895. attorriey dodcet no. 25791.12.02. filed on 2/24/2000. 
5 which daimcid the benefit of the filing dates of U.S. provisional apiriication no. 
60/121,841. attorney doctet na 25791.12, filed on 2/26/1999 and U.S. provisionai 
appOcation no. 60/154.047. attorney dodwt ho. 25791:29. filed on 9/16/19»9; (8) 
U.S. utility application no. 09/511,941. attorney dodcet no. 25791.16.02. filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 

10 80/121.907, attonr»ey dodtet no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appKcation no. 09^,946. attorney dodcet no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of ^e filing date of U.S. provisional patent application 
serial no. 60/137,998, attom^ dodcet no. 25791.17, filed on 6/7/1999; (10) U.S. 
utinty patent application no. 09/559,122, attorney dodcet no. 25791.23.02, filed on 

15 4/26/2000. which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docliet no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney dodcet no. 25791.25, filed on 
7/28/1999; (12) U.S. provisional application no. 60/143,039, attorney dodcet no. 
25791.26, filed on 7/9/1999; (13) U.S. provisionai patent applicatibfi seiiai no. 

20 60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisionai 
appiicatkm no. 60/159.039. attorney docket np: 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent appHeatipn no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonai patent applteation no. 60/165.228. 
attomay dodwt no. K791.39. filed on 11/12/1999, the disdpsures of which are 

25 incorporated herein by reference. 

The expandable tubular member 1235 is removably coupled to the 
expansk)n cone 1225. In a prefeired embodiment, the ocpandable tubular member 
1235 includes one or more engagement d^ces 1250 that are adapted to oouple 
wHh and penetrate the wellbore casing 1200. In this rreinner, the expandable 

30 tubular member 1235 is optimally coupled to the weObore casing 1200. In a 
preferred embodiment, the engagement devices 1250 Indude teeth for biting into 
the si^ace of the wellbore casing 1200. 

In a preferred embodiment, the expandable tubular member 1235 hjrther 
includes a tovrar section 1255, an intermediate sedion 1260, and an upper section 

35 1265. In a preferred.enrdxxihtent, the k)wer section 1255 indu^ 
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devices 1250 In order to provide anchoring at an end portion of the expandable 
tubular rnember 1235. In a preferred embodiment, the wall thidcness.of the lower 
and Intennediate sections. 1255 arid 1260. are lees titan ttie wail tttlci(hess of tiie 
upper section 1265 in order to optimally facilitate the radial expansion of tiie lower 
and Intennediate sections. 1255 and 1260. of ttw expandabte tobular menA)er 1235. 
In an alternative embodbrant. tiie towa- section 1255 of ttv^ . expandable tubular 
member 1235 is slotted in order to optimally fecHltate ttie radial expeurtsion of ttw 
lower section 1255 of Vhe expandable tubular member 1235 using ttw expandaUe 
expansion cone 1225. 

In a preferred embodiment, ttie expandabte tubular member 1235 is furttier 
provided substantially as disclosed In one or more of tiie fdlowing: (1) U.S. utility 
patent application serial no. 09/454,139, attortiey docket no. 25791.3.02, filed on 
12/3/1999, which claimed tiie benefit of ttie filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, fited on 12/7/1998; (2) U.S. 
utility patent application serial no. 09^10.913. attorney docket no. 25791.7.02. filed 
on 2/23/2010, vifhich claimed tiie benefit of tiie filing date of U.S. provisional 
applkation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
daimed ttie benefit of tiie filing date (rf U.S. provi^onai appllcatton no. 60/119.61 1. 
attorney docket no. 25791.8: (4) U.S' utility patent application sertel no: 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/1 5/1 699. wMch daimed tiie benefit of 
tite filing date of U.S. provisional applteation no. 60/108.558. attorney docket no. 
26791.9. fited on 1 1/16.1898; (5) U.S. pravistonal patent applteation no. 60/183,546. 
fited on 2/18/2000; (6) U.$. utiiHy patent appHeatioh no. 09/523.460. attorney docket 
ho. 25791.11.02. filed on 3/10/2000. which daimed ttie benefit of ttie ffling date of. 
U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utiHty patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whfch daimed ttie benefit of ttie filing dates of U;S. provtetonal applkatibn no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applteation no. 09/511,941, attorney docket no. 25791.16.02. fited on 
2/24/2000, which daimed tiie benefit of ttie filing date of U.S. provistonal s^a| no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
whteh daimed tte benefit of the filing date of U.S. provisional patent application 
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serial no. 60/137,998. attorney docket no. 25791.17^ filed on 6^/1999; (10) U.S. 
utility patent appBcatipn no; 09/550.122. attorney docket no. 25791.23.02. filed on 
4/2B/2000. whteh claimed the Iwnefit of the filing date oru.S. provlistonal appHcation 
no. 60/131.106. attorney docket no^ 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applicatkxi no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlskmal appOcatton no. 60/143.039. attorney docket rfo. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appiteatton serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no.'25791.36, filed On 10/12,1999; (15) 
U.S. prpvlstonal patent applicatfon no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applfcatton no. 60/165.228; 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The sealing memt)eis 1240 are preferatrty coupled to the outer surfece of the 
upper portion 1265 of the expandable tubular rnember 1235. The sealing mmbers 
1240 are prefefably adapted to engage and fluidicly seal the interface between the 
radlally expanded expandable tubular member 1235 and the wellbore casing 1200, 
In a preferred embodiment, tite apparatus 1215 irwludes a plurality of sealing 
members 1240, In a preferred embodiment the sealing members 1240 surround 
and isolate the openir^ 1210. 

As illustrated In FIG. 12a. the apparatus 1215 Is preferably positioned witNn 
the wellbore casing 1200 with the expandable tubular memtwr 1235 po8itk>ned In 
opposing relation to the opening 1210. In a preferred embodiment, the apparatus 
1215 inchjdes a plurality of sealing members 1240 that are posifloned above and 
below the opening 1210: In this manner, the radial expansiori of the expahdable 
tubular mernber 1235 optimally fiuklicfy isolates the opening 1210. 

As illustrated in FIG. 12b, the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the weQbore rasing 1200 by expanding the 
expandable expansion cone 1225 into contact with the kywer sedton 1255 of the 
expandable tubular nrwnber 1235. In a preferred embodiment, the tower section 
1255 of the expandable tubular member 1235 is radially expanded into intimate 
contact with the wellbore casing 1200. In a preferred embodiment, the engagement 
devices 1250 are thereby coupled to. and at least partially penetrate into, the 
WBllbore casing 1200. in this manner, the lower section 1255 of the expandable 
tubular member 1235 is optimally coupled to the wellbore casing 1200. 
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In an altamativa embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portton of the tubular 
member 1235 and the weDbore casing 12Q0. The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation cf the 
5 radial expansion process. In this ntenner, an annular stmctural support and fluidic 
seal is provided around the tubular member 1235. 

As lliustated in FIG. 12c. the expandable expansion cone 1225 Is then 
axiaily displaced by applying an axial force to the support member 1220. In a 
preferred embodiment, the axial displacement of the expansion cone 1225 radially 
10 eixpands the expandable tubular member 1235 into intimate contact with the wails of 
the wellbbra casing 1200. 

As illi^trated In FIG. 12d, In a preferred embodiment, after the expandable 
tubular member 1235 has beeri radially expanded by the axial displacement of the 
expandable expansion cone 1235, the opening 1210 in the wellbore casing 1200 is 
15 sealed off by the radially expanded tubular member 1235. In this manner, r^irs to 
the wellbore casing 1200 are optimally pro>^ded. More generally, the apparatus 
1215 is used to repair or form wellbore casings, ptpelines, and structural supports. 

Refem'ng to FIGS. 13a to 13d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a premdsting structure 
20 will row be described. Referring to Fig. 13a, a wellbore casing 1300 is positioned 
within a subtananean formation 1305. The wellbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
. casing 1300 further includes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300, or due to a prtor 
25 perforation or fracturing operatioh perfbmied upon the sunounding subterranean 
formation 1305. As wiil be recognized by persons hiaving ordinary skill in the art. ttie 
openings 1310 can adversely affect the subsequent operation and use of the 
wellbore casing 1 300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the 
30 openings 1310 in the wellbore caslr^ 1300. More generally, the apparatus 1315 is 
preferably utilized to form or repair vi^llbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support member 1320, ari 
expansion cone 1325. an expandable tubular member 1335. a heater 1340, and one 
35 or mcra sealing members 1345. 
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The support member 1320 is preferably adapted to be coupled to a surface 
location. The support member ^^2D is further coupled to the expansion cone 1325. 
The support member 1320 is preferably «lapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
S location to the expansion cone 1325 and heater 1340. The support member 1320 
may. for example, be conventioniai oonvnerdally available sHck wire, tmided wire. . 
coiled tubing, a- drilHng stock material. 

The expansion cone 1325 Is coupled to the support member 1320. The 
expansion cone 1325 is prtferably adapted to radially expand the expandable 

10 tubular member 1335 when the expansion cone'13K is axialiy displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
mjmber of conventional commercially available expansion cones. 

In a preferred embodiment, ttie expansion cone 1325 is further provided 
substantially as disclosed in orie or more of the following: (1) U.S. utiBty patent 

15 appScation serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provistona! patent 
appfication no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appllcatton serial no. 09/510,913, attorney docket na 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provi^ond 

20 appiicatkm no. 60/121.702. filed or) 2/2S/1999: (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. whteh claimed the benefit of 

25 the fiHi^ date of U.S. provisional application no. 60/108,558. attorney docket na 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent iapplication no. 60/183.546. 
filed on 2/18/2000; (6) U.S.. utility patent appHcaOon no.. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, whk:h claimed the benefit of the fiBng date of 
U.S. proviskMial applicatton no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 

30 applicat»n no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 

35 2/24/2000, whteh dairhed the benefit of the filing date of U.S. (xoviskMial serial no. 
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60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S, utility patent 
application no. 09/588,946. attonney docket no. 25791.17.02, filed on June 7, 2000, 
which daiimd the berafit of the filing date of U.S. provistonal patent applicatton 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

5 utnity patent applicatton no. 09/559^122, attorney docket no. 25791.23.02, filed on 
4/26^000, whteh claimed the t)enefit of the filing date of U.S. provistonal applicatkm 
no. 60/131.106, attorney docket tk). 25791.23, filed on 4/26/1999; (11) U.S. 
provisk)nal appllcatton no. 60/146,203, attorney docket ho. 25791.25. filed on 
7^/1999; (12) U.S. provi8k>nal application no. 60/143,039, attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlsionaJ 
application no. 60/159.039, attorney docket rx). 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent appOcation no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional pateni application no. 60/165,228, 

15 attorney dock^ no. 25791.39, filed on 11/12/1999, the disclosures of which are 
iricorporated herein by reference. 

The expandable tubular member 1335 is removably coupled to the 
expanston cone 1325. In a preferred embodiment, the expandable tubular memt>er 
1335 includes one or more enjgagement devices 1350 that are adapted to couple 

20 with and penetrate the welibore casing 1300. In this manner, the expandable 
tubular member 1335 is optimaliy coupled to the wellbcm casing 1300. In a 
preferred embodiment, the engagement devices 1350 include teeth for biting into 
the surface of the welibore casing 1300. 

in a preferred embodiment, the expandabte tubular member 1335 further 

25 includes a lower section 1355, an intermediate sectk>n 1360, and an upper section 
1365. In a preferred ernbodinriont, the lower section 1355 includes the engagernent 
devices 1350 'm order to provide anchoring at an end portton of the mpandable 
tubular member 1335. In a preferred emt>odiment, the wail thk^kness of the tower 
and intermediate sections, 1355 and 1360, are tess than the wall thickness of the 

30 upper section 1365 in order to optimally fedGtete the radial expansion of the lower 
and intermediate sections. 1355 and 1360, of the expandat^ tubular member 1335. 

In a preferred embodiment, the lower sec^on 1355 of the expandable tubular 
memt)er 1335 includes one or more shape memory metel inserts 1370. In a 
preferred embodiment, the inserts 1370 are adapted to radially expand the kywer 

35 sectk)n 1355 of the expandable tubular member 1335 into intimate contect with the 
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weBbore casing 1300. when heirted by the heater 1340. The shape memory metal 
inserts 1370 may be fabricated from any number of oonventtonal commercially 
avtf labia shspe merrmy alloys such as, for example/ NITi or NITiNOL using 
conventional fcmning prooesses sudi as, for example, those described in U.iS. 
5 Patent Nos. 5,312,152, 5,344.506. ^nd 5,718,531. the disdosures of which'are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 prefecatriy ra(fially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
trertsfonnation temperature using the heater 1340. In a preferred embodiment, the 

10 transfdnnation temperature of the Inserts 1370 ranges from about 250^ F to 45V F. 
In a prefenred embodiment, the material ccxnppsttion of the bwer sectton 1355 of the 
expandable tubular m^nber 1335 is further selected to maximize the radial 
expansion of the lower sectbn 1355 durir^ the transfomriation process. 

In a pref^red emtxxilment the inserts 1370 are positioned within one or 

15 more corresponding recesses 1375 provided in the lower sectiori 1355 of the 
expandable tubular member 1335. Attemaflvety, the iriserts 1370 are completely, 
contained within the lower sedUm 1 355 of the expandable tubular member 1 335. 

In a preferred embodbnent, the expandable tubular member 1335 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

20 patent application serial ri^. 09^454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. pmvisiond patent 
application no. 60/1 11,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510^913, attorney docket no. 25791.7^02, filed 
on 2/23/2000, whteh claimed the ber^ of the filing date of U.S. provisional 

25 applfcatton na 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appllcatkm 
serial no. 09/^,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. prbvistonal applicalton no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1990. whfch claimed the benefit Of 

30 the filing date of U.S. pn^skmal applicatk)n no. 60/108.558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.s;FTOvisk>nal patent appHcation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appUcatton no. 09/523.460, attorney docket 
no. 25791.11.02, filed on ^10/2000. which claimed the benefit of the filing date of 
U.S. provisional applkstion no. 60/124.042. filed on 3/11/1999; (7) U.S; Utility patent 

35 fivplicatton no. 09^12,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
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which claimed the benefit of the filing dates of U.S. provisibnal appfication no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1990 and U.S. provisional 
app&ation no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. ufflity applicatton no. 09/511.941; attorney docket no. 25791.16.02. filed on 
5 2/24/2000. whkdi dabmd the t)enefit of the filing date of U.S. provisional sertal no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which dainwd the t>enefit of the fiOng date of U.S. provisional patent appDcation 
serial no. 60/137,998. attorney docket ho. 25791.17, filed on 6/7/1999; (10) U.S. 

10 utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which datnvsd the t>enefit of the filing date of U.S. provistonal applicatibh 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appilcatlQn no. 60/146.203. attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 

16 25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicaflon serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonai patent appltoation no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. pro>^ional patent appiioitkm no. 60/165.228, 

20 attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorpOTBted herebi by reference. 

The heater 1340 te coupled to ttie support member 1320. The heater 1340 
is preferably adapted to cohtrollably generate a tocalized heat source for etevattng 
ttte temperature of ttie ^tserts 1370. In a preferred embodiment, ttie heater 1340 

125 Includes a conventional ttiermostat control In order to control ttie operating 
temperatue. The heater 1 340 preferably controlled by a surfece control device in 
a conventional manner. 

The sealing members 1 345 are preferably coupled to ttie oiiter surface of the 
upper portkMi 1365 of ttie expandable tubular member 1335. The sealing members 

30 1345 are prf^erably adapted to engage and flutaiiciy seal ttie interface between ttie 
radially expanded expandable tubular member 1335 and ttie vtwilbore casing 1300. 
In a preferred embodiment, ttie apparatus 1315 includes a plurality of sealing 
members 1345. In a preferred embodiment, ttie sealing memtkrs 1345 sunround 
and Isolate the opening 1310. 
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As illustrated in FIQ. 13a; the apparatus 1315 is preferably positioned within 
the wellbore casing 1300 with the exparidatile tutMiiar member 1335 positioned in 
opposing relatiori to the opening lisiO. In a preferred embodiment, the apparatus 
1315 indiides a pluraiity of sealing members 1345 that are positioned above and 
5 below: the opening 1310. In this manner, the radial expansion of thS: expamfeible 
tubular merTd>er 1335 optimally fluididy isolates the opening 1310. 

As illustrated in FIG. 13b, in a preferred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 

1 0 emtxxllnrtent the expansion of the inserts 1 370 causes the lower sectbn 1 355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
preferred emtxxliment the engagenwnt devices 1350 are then^y coupled to, and at 
least partially penetrate into, the wellbore ciasing 1300. In this manner, the lower 
section 1355 of the expandable tubular mmiber 1335 is optimally coupled to the 

15 wellbcxB casing 1300. 

In an alternative embodiment a compressible cement and/or epoxy is then 
irijected into the annular space between the unexpended portion of the tubular 
member 1335 and the wellbore casirig 1300. The compressible cenoent and/or 
epoxy may then t» pmnitt»l.to at least partially cure prior to the initiation of the 

20 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1335. 

As Uustrated in FIG. 1 3c the e)9ansion cone 1325 Is then axidOy displaced 
by applying an axial force to the support member 1320. In a prefened embodiment, 
the axial displacement of the expanston cone 1325 radially expands the expandable 

25 tubular memba- 1335 into mtimato contact with the walls of the wellborn casing 
1300, 

As iDustrated in FIG. 13d, in a preferred embodiment, after the expandable 
tubular merTd>er 1335 has been complete radially expanded by the axial 
displacement of the expansion cone 1335, the opening 1310 in the wellbore casing 
30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315. is used to repair or form wellbore casings, pipelines, and structural 
supporte. 

Referring to FIGS. 14^ to 14g, an altematlye embodiment of an apparatus 
35 and method for coupling an expandable tutujiar member to a preexisting structure 
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will noMf be described. Referring to Fig. 14a. a wellbore casing 1400 is posifloned 
within a subterranean fomiatton 1405. The weilbore casing 1400 may be positioned 
in my orientation from the vertical direction to the horizontal dtrectiori. The weilbore 
casing 1400 further includes one or more opening 1410 that may have been the 
5. result of unintentional damage to the weilbore casing 1400, or due to a prior 
perforation or fracturing operation performed upon the sunounding subterranean 
formation 1405. As will be recognized by persons having ordinary sidll In the art. the 
openings 1410 can adverse affect the subsequent operation and use of the 
weilbore casing 1400 unless they are sealed off. 
10 In a preferred embodiment an apparatus 1415 is utilized to seal off the 

openings 1410 in the weilbore casing 1400. More generally, the apparatus 1415 Is 
preferably utilized to torn or repair weilbore casings, pipelines, or stoictural 
supports. 

The apparatus 1415 preferably includes a first support menrd)er 1420, a 

15 second support member 1425, a coupling 1430. an expandabto tubular member 
1435, an expansion cone 1440. a third support member 1445, and a packer 1450. 

The first support member 1420 m preferably adapted to be coupled to a 
surfooe location. The support member 1420 is Kirther coupled to the expansion 
cone 1440. The first support memba^ 1420 is preferably adapted to convey 

20 pressurized fluidic materials and/or electricai current and/or axrvnunlcation signals 
from a surface location to the expansion cone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional commercially availabie 
slick wire, braMed wire, coiled tubing, or drilling stock material. 

The second support rhember 1425 is preferably adapted to be coupled to a 

25 surface iocatton. The support mentber 1425 Is further coupled to the coupling 1430. 
The first support member 1425 Is preferably adapted to convey pressurised fluMic 
materials and/or electrical current and/or oommunicatlon signate from a surface 
tocation to the coupling 1430. The second support member 1425 may, for example, 
be conventional commerciai|y available slick wire, braided wire, coiled tubing, or 

30 drflling stock material. 

I The coupling 1430 Is coupled to the second support member 1425. The 

coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The Coupling 1430 may be any number of oonventiwial 
commerdaily available passive or actively oontroOed coupling devices such as, for 
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example* packers or slips, iri a preferred embodiment, the coupling 1430 is a 
. mechanical sDp. 

The expandable tubular member 1435 ii renrK)vably coupled to the coupling 
1430. In a preferred embodiment, the expandable tubular member 1435 includes 
5 one or more erqagenrtent devices that are adapted to couple >yith and penetrate the 
wellbore casing 1400. in this manner, the expandable tubular number 1435 is 
optimally coupled to the weilbpre casing 1400. In a prBfemed embodiment, the 
engagement devices include teeth for biting into the surfeoe of thie weltbore casing . 
1400. In a preferred embodiment, the expandable tubular member 1435 further 

10 includes one or tmre sealing members on the outside surfece of the expandable 
tubular nr^ber 1435 in order to optimally seal the interface between the 
expandable tubular memb^ 1435 and the wellbore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantiaUy as disclosed In one or iriore of the following: (1) U.S. utility 

15 patent application serial no. 08/454,138, attorney docket no.. 25781.3.02, filed oh 
12/3/1888,. which claimed the benefit of the filing date of U.S. provisional patent 
appDcatton no. 60/111,283. attorney docket no. 25781.3, fifed on 12/7/1888; (2) U.S. 
utnity patent appllcatton serial no. 08/510,813, attorney docket no. 25781.7.02. fifed 
on 2/23/2000, whfeh claimed the benefit of the filing date of U.S. provteional 

20 application no. 60/121,702, filed on 2/25/1888; (3) U.S. utility patent application 
serial no. 08/502.350. attorney docket no. 25781.8.02. filed on 2/10/2000. which 
claimed ttie benefit of the filing date df U.S. provisfenal application no. 60/118,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999, which claimed ttie benefit of 

25 Uie filing date of U.S. provisfenal application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
fifed on 2/18/2000; (6) U.S. utility patent application ho. 09/523.460. attorney docket 
no. 25791.11.02. fifed on 3/10/2000. which claimed the benefit of Vhe filing date of 
U.S. provisfenat application no. 60/1 24.042, filed on 3/1 1/1 999; (7) U.S. utility patent 

30 application no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000. 
which dainried the benefit of the filir^ dates cf U.S. prdvistonal application no. 
60/121.841, attomey docket no. 2570l!l2. fifed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey doqket no. 25781.28, fifed on 8/16/1888; (8) 
U.S. utility applteation no. 08/511.841, attomey docket no. 25781.16.02, filed on 

35 2/24/2000, which claimed ttte benefit of ttie filing date of U.S. provisional serial no. 



60/121 ,907. attorney docket no. 25791 .16. filed on 2^/1999; (9) U.S; utility patent 
appHcation no. 09/588.946, attorney docket no. 25791 A7.02, filed on Jime 7, 20O0, 
wtiich claimed the t>enefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, wrhKh claimed the tranefit of ttie filing date of U.S. provistonal applicatkm 
no. 60/131, 1(». attorn^ docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. prDvi^mai applic9tk>n no. 60/143.039. attorney docket no. 

10 . 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appllcatton serial no. 
60/162.671, attorney (tocket no. 25791.27, filed an 11/1/1999; (14) U.S. provisional 
application rto. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provtetonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appHcatton no. 60/165,228. 

15 attorney docket no. 25791.39. filed on 11/12/1999. the dtectosiiiBS of which are 
Incorporated herein 1^ reference. 

The axpanston cone 1440 is coupled to the firstt support memlwr 1420 and 
the Ihini support member 1445. The expanston cone 1440 is preferably adapted to 
radially expand the expandable ttjbuter men^ 1435 when the expanston cone 

20 1440 is axiaily displaced relative to the expmdabto ttibular member 1435. 

in a preferred embocfiment. ttte expansion cone 1440 Is provtoed 
substantially as disctosed in one or more of Vno following: (1) U.S. utility patent 
appllcatton serial no. 09/454.139. attorney docket no. 25791.3.02,. filed on 
12/3/1999, which dain^d ttie benefit of ttie filing date of U:S. provistonal patent 

25 application no. 60/1 1 1.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
. on 2/23/2000. which dalnried ttte benefit of ttie filing date of U.S. provisional 
appOcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utiBty patent application 
serial no. 09/502.350. attorney (tocket no. 25791.8.02. filed on 2/10/2000, which 

30 claimed ttie benefit of ttie filing date of U.S. provisional application no. 60/1 1 9,61 1 , 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 00/440.338. 
attorney docket no. 25791.9.02, fited on 11/15/1999. which claimed the benefit of 
tile filing date of U;S. provistonal application no. 60/108.558. attorney docket no. 
25791 J. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 

35 filed on 2/1 8/2000; (6) U.S. utility paterit appltoation no. 09/523.460. attorney docket 
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no. ^91.11.02. filed on 3/1Q/2000, which claimed the benefit of the filing date of 
U.S. provistona! application no. 60/124.042. filed on 3/11/1998; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on. 2/24/2000. 
which claimed the l>enefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed oh 2/26/1999 and U.S. provisional 
applteatton no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utIHty appfication no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2Xm. whteh claimed the twnefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588,946, attorney docket no. 25791.17.02, filed on Jme 7, 2000. 
whkit claimed the benefH of the filing date of U.S. provisional patent apptlcatton 
serial no, 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utHity patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the l)einefit of the filing date of U.S. provisional appllcatkMi 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlsiohal appHcatton no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provlstonal patent application serial no. 
60/162.671. attorney docket no. 25791.27, fited on 11/1/1999; (14) U.S. provisional 
appPcatfcx) no. 60/159.039, attorney docket no. 25791.36, fited on 10/12,1999; (15) 
U.S. provtekmal patent appRcatten no. 60/159.033. attorney docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provisional patent applteatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctesures of which are 
incorporated herein by reference. 

The third support member 1445 is preferably Coupled to the expansion cone 
1440 and the packer 1450. The third support member 1445 is preferably .adapted to 
convey pressurized fluidic materials and/or electrical current and/or communication 
signals firom a surface location to the packer 1450. The thInJ supportmember 1445 
may. for example, be conventional commerctelly available slick wire, braided wire, 
coiled tuUhg. or drilling stock material. 

The packer 1450 Is coupled to the third support member 1445. The packer 
1450 is further preferably adapted- to oontroltebiy coupted to the wellbore casing 
1400. The packer 1450 may beany iiumber of bonventtonal commerdaily avaibble 
packer devtoes. in an alternative embodiment, a bladder, sloped cage assembly or 
hydraulic slips may be substituted for the packer 1450. 
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As illustrated in FIG. 14a. the apparatus 1415 is preferably positioned within 
the wellbore casing 1400 with the bottom of the e)9andable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FIG. 14b, in a preferred endxxfiment, ttm padcer 1450 is 
then anchored to the wellbore casing 1400. In this manner, the expansion oone 
1440 is HDaintained in a substantially stationary position. 

As illustrated in FIG. 1 4c in a preferred embodiment* the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
preferred embodinrtent, as Illustrated in FIG. 14d, the lower end of the expandable 
tubular member 1435 impacts the expanston cone 1440 and is radially expanded 
into contact with the wellbore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the weHbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the wellbore casing 1400. 

In an altematiye enfdxxJiment, a conrvmssiUe cement and/or epoxy is then 
injected into the annular spade between the unexpended portion of the tubular 
mernber 1435 and the wellbore casing 1400. The oompressibie cement and/or 
epoxy is then permitted to at ledst pjartially cure prior to the Initiatton of the radial 
expansion process. In thb manner, an annular structural support and fluidic seal Is 
provided around the tubular member 1^. 

As illustrated in FIG. 14e, in a prelerred embodiment, the packer 1450 is 
decoupled from the wellbore casing 1400. 

As iUustrated in FiG. 14f, in a preferred embodiment, the expansion cone 
1440 is then axially displaced by applying an axial force to the first support member 
1420. In a preferred embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandatrie tubular rnember 1435 into intimate contact 
with the walls of the wellbore casing 1400. In a preferred embodiment prior to the 
initiation of the axial displacement of the expansion cone 1440, the coupDng 1430 is 
decoupled from the expand^te tubular n)ember 1430. 

As illustrated in FIG. 14g, in a preferred embodintent, after the expandable 
tubular member 1435 has been completely radially expanded by the axial 
disfriaoement of the expansion cone 1440, the opening 1410 in the wellbore casing 
1400 is sealed off by the radially expanded tubular memb«* 1435.. In this manner, 
repairs to the wellbore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an attemative emtxxliment of an apparatus 
for coupling an expandable tubular member to a preexisting structore will now be 

5 described. Refening to Fig. 15a, a wellbore casing 1500 is positioned within a 
sublenranean formation 1505. The wellbore casing 1500 may be positioned in any 
orientation frxxti the vertical direction to the hmzontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a prior perforation or 

10 fracturing operation performed upon the sun^ur^ng subterranean fonmation 1505. 
As will be recognized by persons having ordinary slcill in the art. the openings 1510 
can adversely affect the subsequent operation and use of tiie wellbore casing 1500 
untess they are sealed off. 

In a preferred embodiment, an apparatus 1515 is. utilized to seal off the 

IS openings 1510 in the wetltK)re casing 1500. More generally, the apparatus 1515 is 
preferably utilized to . form or repair wellbore casings, pipelines, or structuiral 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular nfiember 1525, an expansion cone 1530, a coupling 1535, a 
20 resilient anchor 1540. and one or more seals 1545. 

The support member 1520 is preferably adapted to be ooupM to a surface 
location. The support meiTrt)er 1520 is further coupled to the expansion cone 1530. 
The support nr)ember 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or corrvnunication signals from a surface 
25 location to the resilient anchor 1540. The support member 1520 may. for example, 
be conventtonal commercially available slick wire, braided wire, coiled tubing, or 
driliirtg stock material. 

The expandable tubular member 1525 Is removably coupled to the 
expansion cor)e 1530. In a pnsferred embedment, the 9xpandable tubular member 
30 1 525 includes one or nfKxre engagement devtees that are adapted to couple with and 
penetrate the wellbore casing 1500. In this manner, the expandable tubular 
rnember 1525 is optimally coupled to. the . wellbore casing 1500. In a preferred 
embodiment, the engagement devices include teetii for bitbig into the surface of the 
wellbore casir^ 1500. In a preferred embodiment, tf^ expandable tubular member 
35 1525 further includes one or more sealirig memt)ers 1545 on the outside Sivfeioe of 
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the expandable tubular member 1525 in order to optimally seal the interfece 
between the expandable tubular nrtember 1525 and the weBbore casing 1500. 

In a prefen^ embodiment, the expandable tubular member 1525 includes a 
lower section 1550, an intemnediate section 1555, and an upper section 1560. in a 
preferred embodbnent. the wall thicknesses of the lower and intermediate sections, 
1550 and 1555, are less than the wall thidmess of the upper section 1560 in order 
to optimally ^dTitate the radial expansion of the expandable tubutar nrtember 1525. 
In a preferred emt>bdiment the sealing members 1545 are provided on the outside 
surface of the upper section 1560 of the expandable tubular member 1525. In a 
preferred embodinnent. the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tutuilar member 1525 in order to optimally anchor the 
expandable tubular member 1525 to the.wellbors casing 1500. 

In a preferred embodiment, the ttcpandable tubular nwmber 1525 is further 
provided substantially as disclosed in one or more of the fbllowing: (1) U.S. utility 
patent application serial no. 08^454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benisfit of the filing data of U.S. provisional patent 
appycation no. 60/111,293, attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utilify patent appUcatipn serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, whteh claimed the ben^ of the filing date of U.S. proviskmai 
applteatton no. 60/121.702. iRIed on 2/25/1999; (3) U.S. utility patent appiicatkxi 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000. whteh 
claimed the benefit of the fifing daie of U.S. provtetohal applicab'ori no. 60/119,611, 
attorney docket no. 25701.8; (4) U.S. utility patent applk»tk)n. serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108,558, attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. jwovisional patent applteatkxi no. 60/183.546. 
filed on 2/18/2000; ifi) U.S. utility patent applicatton no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit (rf the filing date of 
U.S. provisfonal applteation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applicatkm no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the t>wi^t of the filing dates of U.S. provisional applteation no. 
60/121.841. attorney docket no. ^91.12. filed on 2/26/1999 and U.S. provistonal 
applteation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utirity applteation no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000, whteh claimed the tienefit of the filing date of U.S. provistonal serial no. 

70 



60/121.907, attorney docket no. 25791.16, filed on 2/26/1 999: (9) U.S. uUBty patent 
appDcation no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
wtijteh claimed the benefit of the filing- date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 26791.17, filed on 6/7/1999; (10) U.S. 
utiltty patent appflcation no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the fiUng date of U.S. provisional applicatkm 
no. 6W131,106, attorney docket no. 25791.23. filed on 4/28/1999; (11) U.S. 
piovistohal applicatron no. 60/146.203. atlorr^ dodtet no. 25791.25, filed on 
7/29/1999; (12) U.S: provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlskHial patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1^; (14) U.S. provisional 
applicatton no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no, 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U S. proviskHial patent applhaflon no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whteh are 
incorporated herein by refwenoe. 

The expanston cone 1S30 is coupled to the support member 15^ and the 
coi^g 1535. The expansion cone 1530 is preferably adapted to radially expand 
the expandable tubular men^ 1525 when the expanston cone 1530 is axially 
displaced relative to the expandable tubular member 1525. The expanskm cone 
1530 ntay be any number of ponventiohal commercially avail^le expanston cones. 

in a preferred embodiment, the expanston cone 1530 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
appHcatlon serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S! provlstonai patent 
appHcation no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorn^ docket no. 25791.7.02. fited 
on 2/23/2000. which daimed tite benefit of the filing date of U.S. proviskmal 
appllcatipn no. 60/121.702. filed on 2/25/1099; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/110.611, 
attorney docket no. 25791.8: (4) U.S. utility patent appOcation serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/1^999. whtoh claimed ttie benefit of 
the fling date of U.S. provistonal appHcation no. 60/108,558. attcvn^ docket no. 
25791.9, fited on 1 1/16.1998; (5) U.S. provisional patent appfication no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, whicii daimed the Ijenefit of ttie fifing date of 
U.S. provisional application no. 60/124,042, filed on ^11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
5 which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appllcatnn no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which daimed ttie benefit of the filing date of U.S. provisional serial no. 

10 60/121.907, attorney docket no. 25791 .16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
which daimed the benefit of the fBIng date of U.S. provistonal patent ap(dication 
serial no, 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent apptlcatibn no. 09/559,122. attorney docket no. 25791.23.02, filed on 

15 4/26/2000. whld> daimed ttw benefit of the filing date cf U.S. provisiohal appllcatton 
na 60/131,106. attorney dodcet no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applteatiori no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appikation no. 60/143.039. dttomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provislonai patent appiicatton serial no. 

20 60/162,671 , attorney docket ho. 25791 .27. filed on 1 1/1/19Q9; (14) U.S. provisional 
appllcaWon no. 60/169.039. attorney dod(et no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent apjplicatton no* 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatkNi no. 60/165.226, 
attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 

25 iruxKporated herein by reference. 

The coupling 1535 is preferably coupled to the support member 1520, the 
expaiiskNi cone 1530 and tte resilient anchor 1540. The oouptir^ 1535 is 
preferably adapted to convey pressurized fluidte materials and/or etectrical current 
andtor communicatton signals from a surface location to the resilient anchor 1535. 

30 The coupling 1535 may, for example, be amventlonal commerdaliy available slick 
wire, braWed wire. coHed tubing, or drilDng stock material. In a preferred 
embodiment, ttte coupling 1535 is decoupled from the resilient anchor 1540 upon 
hitiating the axial displaoement of the expahskm ooirie 1530. 

The resilient anchor 1540 Is preferably coupled to the knver sec^ 

35 the eigoandable tubular member 1525 and the coupling 1535. The resilient anchor 
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1540 is furttm- prtferably adapted to be oontoollabiy coupled to the wellbore casing 
1500. 

Referring to FIGS. 16a and 16b, in a preferred embodiment, the resilient 
ahchor 1540 includes one or more coiled resilient members 1600 and corresponding 
5. releasaUe coupling devices 1605. In a preferred embodiment, the resilient anchor 
1540 Is maintained in a compressed etastic position that is controilably released 
thereby causing the resifient anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b, In a 
prefenBd embodiment, when the coupling device 1605 is released, tfie coiled 

10 resilient membidr 1600 at least partially uncoils in the outward radial direction. In a 
pr^enred embodiment, at least a portion of the coiled member 1600 is coupled to 
trm lower section 1550 of the expandabte tubular member 1525. In a preferred 
embodlmenti the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1 525 to the wellbore .casing 1 500. 

IS The coiled member 1600 may be fabricated from any nuirAier of 

oonveritional conmercially available resilient materials. In a prefened embodiment,, 
the ooBed member 1600 is tebricated from a resilient material such as, for exampte, 
spring steel. In a prefened enrolment, the odied member 1600 Is fabricated from 
memcffy m^ls in order to C4)flmatly provide control of shapes and stresses. 

20 In a preferred embodiment, the releasablei coupling device 1605 maintains 

the coiled member 1600 is a coiled position untii the de^ce 1605 is released. The 
reieasable coupling device 1605 may be aiiy number of conventional commercially 
available reieasable coupling devices such as, for exampte, an explosive bolt. 

The resilient anchor 1540 may be position^ in any desired ortentation. in a 

25 prefemsd embodiment, ttte resilient anchor 1540 is positioned to apply ttie maximum 
nonmal force to ttie walls of ttie wellbore casing 1500 after rieleasfrig ttie resiiient 
anchor 1540. 

In an alternate endxxliment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or more resilient anchoring 
30 members 1705, one or rnore corresponding rigid attechments 1710, and one more 
corresponding reteasabto attachmente 1715. In a preferred enrtbodlment, the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by the dorresponding rigid and releasabte attachmente, 1710 and 1715. In a 
preferred embodiment^ when the oonresponding releasabte attachment 1715 Is 
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released, the corresponding resilient anchoring member 1705 expands, releasing 

the stored elastic energy, away from the tubular member 1700^ 

As fflustrated In FIG. 17a. one end of each resilient anchoring member 1705 

Is rigidly attached to the outside surface of the tubular member 1700 by a 

5 corresponding rigid attachment 1710. The other end of each resilient anchoring 

member 1705 is removably attached to the outside surface of the tubular member 

1700 by a conBsponding releasable attachment 1715. As illustrated in FIQ. 17b, in 

a prefenwJ embodiment, releasing the releasable attachment 1715 permits the 

resilient energy stored in . the resilient anchoring member 1705 to be released 

10 thereby causing the resilient anchoring member 1705 to swing radially ou^ 
the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional niatsria|s. . 

The resilient anchoring members 1705 may be fabricated from any number 
15 of resilient materials. In a prefenjed embodiment, the resilient anchoring inembers 
1705 are fabricated from memory metal in order to optfmalty provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
conventional eommerdally available materials. In a prefened embodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel in order to optirnally provide high 
strength. 

The releasable attachments 1715 may be fabricated from ariy number of 
conventional eommerdally availat)le devices such as, for example, expiosiva bolts. 

In another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
resilient anchor 1540 includes a tubular member 1800. one or rnore anchoring 
devices 1805. one or more resilient members 1810. and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resUlent 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated in' FIG. 18b. In a preferred emlxxiiment. when the 
release devices 1815 are removed, the anchoring devices 1805 and resilient 
mernbere 1810 are permftted to expand outwardly In the radial direction. 

The tubular member 1800 preferably Includes one or more openings 1820 
for oonlaining the release devices 1815 and for pemmtting the anchoring devices 
1805 to pass through. The tubular member 1800 ihay be l^ibricaled from any 
35 number of conventional oommerdaHy available materials. In a preferred 
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embodiment, the tubular member 1800 is febricated from 4140 steel in order to 
optimally provide high strengtti. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
5 through the corresponding openings 1820 In the Uibular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to» and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such asi for example, 
tungsten carbide, machine tool steel, or hard faced steeL In a prefened 
10 embodiment, the artchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide high strength, hardness, and firat^re toughness. 

The resilient members 1810 are coupled to the biside surface of the tubular 
member 1800. The reslKbnt members 1810 are preferably adapted to apply a radial 
force upon the corresppruling anchoring de^ In a preferred embodiment, 

15 when the release devices 1815 release the anchoring devicm 1605. ttie resilient 
members 1810 are preferably adapted to force the anchoring devices at feast 
partially throi^ the conresponding openings 1820 into contact with, to at feast 
partially penetrate, the wellbore casing 1500. 

The raleasiB devices 1815 are positioned within and cbupled to the clings 
20 1820 in the tubular member 1800. The retease devices 1815 are preferably adapted 
to hold the corresponding anctorir^ devices 1805 within ttw telnilar number 1800 
untU released by a control signal provided from a surfece, or other, location. The 
release devices 1815 may be any number of conventk>nal commercially available 
release devices. In a preferred embodiment, the release devices 1815 are pressure 
25 activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubuter member 1525 positioned in 
opposing refeVon to the opening 1510. 

As illustrated In FIG. 15b. In a prefenred embodiment, the resiltent anchor 
30 1540 Is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandabte tubular member 1525 is anchored to the wellbore 
casing 1500. Iri a preferred embodiment, the resiltent anchor 1^ 
control and/or electrical power signal transmitted from a surface location. 

In an alternative embodiment a compreissible cement and/or epoxy Is then 
35 injected into the annuter space betwem the unexpended portion of the tubular 
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member 1525 and Ihe wellbore casing 1500. .The comprBssfbte cement and/or 
epoxy is then pemnitt^ to at least partiaiiy cure prior to the initidtion of the radial 
expansion process. In this manner, an annular structural support arkl.fiuidic seal is 
provided around the tutnjlar memt)er 1 525. 

As illustrated in FIG. 15c. in a preferred embodiment, the expansion cone 
1530 is then axially displaced by apptying an axial force to the support member 
1520. In a prefennBd embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the wellbore casing 1500. 

As illustrated in FIG. 15d, iri a preferred embodiment, after the expandable 
tubular member 1525 has t)een completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this maniier, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 
apparatus 1515 is used to repair or fomi wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 19a. 19b and 19Ci an alteniative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 will now be 
described. In a preferred embodiment, the expandable tubular nriend>ef 1900 
includes a tubular body 1905, one or morsi resilient panels 1910/ one or rnore 
conesponding engagement members 1915, and a release member 1920. In a 
ptefemed embodiment, the resilient panels 1910 are adapted to expand In the radial 
directipn after being released by the release member 1920. In thjs manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as. for 
example, a wellbore casing, an open hole wellbore section, a pipeline, or a structural 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional corrtmercially available 
expandable tubular members. In a preferred embodiment, the tubular nriember 1905 
is an expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
reslDent panels 1910 are further releasably coupled to. the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resHtont panels 1910 are preferably adapted to extend to the position 
1925 upon being released by the release member 1920. in a preferred 
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emtxxliment, the resilient panels 1910 are coupled to the tubular menriber 1905 by 
welding in order to optimal^ provide h^h strength. The resilient panels 1910 may 
be fabricated fronrt any nurhber of conventional connnerclally available resilient 
materials. In a prefened embodiment the resilient panels 1910 are fabricated from 
5 spring steel In order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to tonresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
ieast partially penetrate, the wellbore casing 1500, or other pree^ 

The release member 1920 is reieasably coupled to the resilient panels 1910. 

10 The release member 1920 is preferably adapted to controllably release the resilient 
panete 1910 fnm their irdtial strairied positions in order to pennit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodinrmnt, the 
release member 1920 is reteasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are oomnrumicated to and/or from 

15 • the release member 1920. The release member 1920 nray be any number of 
conventional oqmnrierdaily available release devioes. 

Referring to FIGS. 20a to 20d» an attemath^e embodiment of an apparatus 
and method for coupHhg an expandable tubular men^ to a preexisting structure 
win now be destribed. Refening to Fig. 20a, a wellbore casing 2000 is positioned 

20 within a subterranean formation 2005. The welibqre casing 2000 may be positioned 
in any orientation from the vertical direction to the horimntal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the >A«libore casing 2000, or due to a prior 
perforation or fracturing operatibn performed upon the sunrounding subterranean 

25 formation 2005. As will be recognized by persons having ordinary skill In the art, the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, the apparatus 2015 is 

30 preferably uUlteed to fbnn or repair wellbore cg^ings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
e)qpandable tubular member 2025, an expanston cone 2030. a coupling 2035. a 
resilient anchor 2040. md one or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surface 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The support member 2020 Is preferably adapted to convey pressurized fluidic 
materials and/or electrical currant and/or omnunication signals from a surfece 
location to the anchor 2040. The support member 2020 may, ftw example, be 
conventionai commercially available slicic wire, braided wire, coned tubing, or drilling 
stock material. 

:The e)q[)andable tubular mmnber 2025 Is removably coupled to the 
expansion cone 2030. In a preferred embodiment, the expandable tubular member 
2025 includes one or more en^ement devices that are adapted to couple with and 
penetrate the weilbore casing 2000. In thte manner, the expandabte tubular 
member 202S is opUmaiiy coupled to the wellbore casir^ 2000. In a prefened 
embodimeni the engagement devices include teeth for biting into the surface of the 
weHbore casing 2000! in a preferred embodiihent. the expandable tubular member 
20% further includes one or more sealing members 2045 on the outside surface of 
the expandable tubular member 2025 in order to QptimaHy seal the interface 
between the expandable tubular member 2025 and the wellbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 Includes a 
lower sedlM) 2050, an intenmediate section 2055, and an upper section 2060. In a 
preferred embodiment, the wad thicknesses of the hywer and intenrnediate sectiohs, 
2050 and 2055, are less than the wall thickhess of the iipper section 2080 in order 
to optimally facilitate the radial expansion of the expandable tubular member 202S. 
In a preferred embodiment, the sealing members 2045 are provided on the outside 
surface of the upper section 2060 of the expandable tubular member 2025. . In a 
prefened embodiment, the resilient anchor 2040 is coupled to the tower secton 
2050 of the expandable tubular member 2025 in wder to optimally anchor the 
expandable tubular member 2025 to the wellbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 is further 
provided substantially as disdosed in one or more of the foUowing: (1) U.S. utility 
patent appltoation serial no. OEl/454,139. attorn^ docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appfcatton no. 60/1 11.293. attorney docket no., 25791.3. filed on 12/7/1998; (2) U.S. 
utilHy patent appHcatipn serial rw. 09/510.913. attorney docket no. 25791.7.02. fUed 
on 2/23/2000. whk^ claimed the benefit of the fWng date of U.S. provisional 
appHcaiton no. 60/121.702. filed on 2/25/1999: (3) U.S. utility patent applteatton 
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r- serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10^000, vyhlch 

> daimed the t)enefit of ihd fHing date of U.S. provisional application no. 60/1 19,61 1 , 

^ attorney dodcet no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 

attorney docket no. 25791.9.02, filed on 11/15/1999, which dainted the t>eneflt of 
^ 5 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 

25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatk)h no, 60/183,546, 
^ filed on 2/18/2000; (6) U.S.utiiity patent application no; 09/523,460, attorney docket 

no. 25791.11.02, filed on 3/1 0/2(X)0, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11 /1 999; (7) U.S. utility patent 
10 appHcation no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which dainnd the benefit cf the filing dates erf U.S. provistonai appOcatkm no. 
60/121,841, attorney docket na 25791.12. filed on 2/26/1999 and U.S. proviskNial 
appilcatkm no. 60/154,047, sitlomey docket no. 25791.29, filed on 9/16/1999; (8) 
r U.S. utility applicatton no. 09/511.941, attorney docket no. 25791.16.02. filed on 

IS 2/24/2000, whk^ claimed the benefit of the filing dale of U.S. provistonai serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. litUi^ patent 
appHcalton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 200^ 
< which claimed the benefit of the fiHng date of U.S. provisiohal patent applicatton 

serial no. 60/137.998. attorney docket no. 25791.17. fil^ on 6/7/1999; (10) U.S. 
20 utmty patent appGcatton no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal applicatton 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attom^ docket no. 25791.25. filed on 
^ 7/29/1999; (12) U.S. provisional applicatton no. 60/143.039.- attorney docket no. 

25 25791.26, filed on 7/9/1999; (13) U.S. provistonai patent applicatton serial no. 
60/162,671 : attorney docket no. 25791 .27. filed on 1 1/1/1999; (14) U.S. provistonai 
application no. 60/159.039, attonfwy docket no. 25791.36. filed on 10/12.1999; (IS) 
U.S. provtskMial patent application no. 60/159.033. attorn^ docket no. 25791.37. 
. filed on 10/12/1999; and (16) U.S. provistonai patent application no. 60/165.228. 

30 attorney docket no. 25791.39. filed on 11712/1999. the dbdosures k& whteh are 
r* incorporated herein reference. 

The expanston cone 2030 is preferably coupled to the support member 2020 
and the coupling 203S. The mpamton cone 2030 Is preferably adapted to radially 
expand the expandabte tubular member 2025 when the expanston cone 2030 is 
35 axlally displaced relative to the expandable tubular member 20^. 
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In a preferred embodiment, the expansion cone . 2030 is provided 
sut)8tantiaiiy as disclosed in one or more of the fpiiowing: (1) U.S. utility paterit 
appUcation serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. wtiid) claimed the bienefit of the fUing date of U.S. provisional patent 
appUcation no. 60/111,293, attorney dodtet no. 25791.3,.flled on 12/7/1998; (2) U.S. 
utility patent appUcation serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the twnefH of Ihe filing date of U.S. provisional 
appUcation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. Wed on 2/10/2000, which 
claimed the benefit of the fBing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appBcation serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing data of . U.S. proyisionarappiicathm no. 60/108.558. attorney (tocket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utOify patent applicatton no. 09/523,460. attorney docket 
. no. 25791.11.02. filed on 3/10/2000. which daiined the benefit of the filing date of 
U.S. previskinal applteafion no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appikatton no. 09/512^895. attorney docket no. 25791.1Z02. filed on 2/24/2000. 
whteh daimed ttie benefit of the filing dates of U.S. provlsk)nal apjplScsitian no. 
60/121.841. attorney docket na 25701.12. filed on 2/26/1999 and U.S. provisk}nal 
appiicatkm no. 60/154,047. attorney docket no. 257&1 .29, filed on 9/16/1999; (8) 
U.S. utility applicatkxi no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh daimed the benefit of the filing date oS U.S. provlskmai serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appUcation no. 09/588,946. attorney docket no. 25701.17.02, filed on June 7, 2000, 
whteh daimed the benefit of the filing date of U.S. provisional patent appDcatkm 
serial no. 60/137,998. attorney dodtet no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. prt>vi8k>nal application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisk>nal applteation no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal applteation no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1099; (13) U.S. provistenai patent appUcation serial no. 
60/162.671. attorney docket no! 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appUcation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
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U.S. provisional patent applicafon no. 60/159.033. attorney docket no. 25791.37, 
taed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165^. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The coupling 2035 is prsfeFat>ly coupled to the support n)en>t>er 2020. the 
expansion cone 2030. and the andrar 2040. The coupling 2035 Is preferably 
adapted to convey pressurized fluidic materials and/or electrical current and/or 
communication signals from a surface location to the anchor 2035. The coupling 
20% may, for example, be conventional oonvnerciaHy available slick vtrire. braided 
wire, coiled tubing, or drilling stock material. In a prefen«d embodiment, the 
cot4)ilng 2035 is decoupled from the anchor 2040 upo«i biitiating the axial 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the lower isectton 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be oontroll^ly coupled to the wellbore casing 200O. 

Refierring to ROS. 21q and 21b. In a preferred embodiment, the anchor 2040 
includes a housing 2100. one or more spikes 2105. and one or more corresponding 
actuators 2110. In a preferred embodiment the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an alternative embodiment, the 
spikes 2105 are outwardly aduated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are cutwa^dly extended by placing 
a (^ntity of fluidk: material onto the spikes 2105. 

The housing 2100 is coupled to the toweir sectton 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 2110. The housing 2100 
is further preferably coupiad to the coupling 2035. In a prefenred embodiment, the 
housing 2100 is adapted to convey electrical, communication, and/or hydraulte 
signals from the coupling 2035 to the actuators 2110. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the corresponding actuators 2110. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwsmlly in a radieri directton to engage, and at least partially penetrate, the 
weHbore casing 2000, or other preeidsting structure such as. for examplOi the 
wellbore. Each of the, spikes 2105 further preferably inchide a concave upwardly 
facing surface 2115. In a preferred embodiment, the placement of a quantity of 
fluidic material such, as, for example, a barfte plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the welibore casing 2000, or other preexisting structure such as. for . 
example, the v/etibore. Alternatively, the upward displacement of the apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
Bngage the welibore casing 2000, or other preexisting strudim such as. for 
example, the welibore: 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to ph^t the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of conventtonat oommercialty available ac^tors such as, for example, a 
spring, an electric or hydraufo motor, a hydraulic piston/cylinder In a prefenred 
embodiment, the actuatos 2100 are hydraulic pistons In order to optimal^ provkle 
ease of operatton. In an alternative embodlmant. the actuators 2110 are omitted 
and the spikes are pivotally coupled to the housing 2100. 

Referring to ROS. 22jBi. 22b, and 22c in an aitemative embodiment, the 
anchor 2040 includes the housing 2100, one or more petal baskets 2205. and one 
or more corresponding actuators 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators 2110, In an 
aitemative embodiment, the petal baskets 2205 are outwardly actuated by' 
displacing the apparatus 2015 upwardly. In another aRemative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluidic rhaterial 
onto the.petel baskets 2205. 

The housing 2100 is coupled to the lower ^section 2050 of the expandable 
tubular member 2025, the petel baskets 2205, and the actuators 21 1 0. 

The petal baskets 2205 are prefersibly movably coupled to the housing 21 00 
and the corresponding actuators 2110. The petel baskete 2205 are preferably 
adapted to pivot relative to the houslrig 2100. The petel baskets 2205 are further 
pref^bly adapted to extend outwardly in a radial direction to engage, and at least 
partially penetrate, the weilbone casing 2000, or other preexisting stnictgre. As 
illustrated iri HO. 22c, each of the petel baskets 2205 further preferably include a 
concave upwardly facing surface 2215. In a prefenBd embodiment, the placement 
of a quantity of fluidic material such as, for exampte, a bartte plug or a flex plug, onto 
the surfaces 2215 causes the petal baskete 2^5 to pivot outwardly away from the 
housing 21(X) to engage the wallbore casing 2000, or other preexisting stax:turB. 
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Alternatively, the weight of the fluidic rnaterials plaoed onto the petal baskets 2205 is 
suffident to anchor the expandable tubular mmiber^^ Aitematively, the upward 
disptecement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the hoiking 2100 to engage the weiibore casir^ 2000, or other 
5 preexteting structure. 

The actuators 2110 are preferably coupted to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
corresponding petal tMiskets 2205 outwardly arvd away from the housing 2100. In 

10 an alternative emtxxiiment the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 2100. 

In an alternative embodiment, the anchor 2040 iridudes one or more spikes 
2105 and one or more petal baskeb 2205. 

As illustrated In FIG.- 20a. the apparatus 2015 is preferably posittoned within 

15 the weilbore casing ^KK) wKh the expandable tubular member 2025 posittoned in 
opposing rel^n to the opening 2010. 

As llliJstratBd bi FIG. 20b, in a prefemed embodiment, the anchor 2040 is 
then anchored to the weiibore casing 2000. In this manner, the lower sectton 2050 
of the expandable tutkilar member 2025 is anchored to the wellbdre casing 2000 or. 

20 the weiibore casing. In a preferred embodiment, the arichor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface k^cattoh to the 
actuators 211 0 of the. anchor 2040. In. an altemative embodiment, the anchor 2040 
is anchored to the weiibore casing 2000 by upwardly d»placing the apparatus 2015. 
in an alternative embodiment, the anchor 2040 is anchored to the weiibore casing 

25 20(X) by placing a quantity of a fluklic material such, for example, a t>arite plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
altentative embodiment, the anch^ 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a ifluidto material such, for exampte, a barite plug 
or a flex plug, onto at least the lower and/or the intermediate sections, 2050 and 

30 2055, of the expandable tutHJiar member 2025. 

In an altemative embodiment, a compressible oerrient and/or epoxy |s then 
irjected into ,the annular space t^tween the unexpended portton of the tubular 
memtier 2025 and the weiibore casing 2000.. The conripressiUe cement and/or 
epoxy is then pemtitted to at least partially cure prior to the InitiaUbn of the radial 
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expansion process. In this manner, an annular structural support and fliddic seal is 
provided around the tubular member 2025. 

As illustrated in FIG. 20c. in a preferred embodiment the expansion cone 
2030 is then axially dispte^Mi by applying an axial force to the support member 
2020. in a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intimate contact 
wHh the waHs of the vvellbore casing 2000. 

As illustrated in FIG. 20di in a preferred embodiment, after the expandable 
tulHilar member 2025 has been completely radially expanded by the axial 
dispteoement of the expansion oone 2030. (he opening 2010 in the weObore casing 
2000 is seated off by the radially expanded tubular member 1435. In this nranner, 
repairs to the weNbore casir^ 2000 are optimally provided. More generally, the 
apparatus 2015 ts used to repidr or form weHbore casings, pipelines, and stmctural 
supports. 

Referring to FIGS. 23a to 23e, an aitemaflve embodintient of an apparatus 
and method for coupling an expandable tubi4ar member to a preexisting structure 
win imt be described. Referring tb Fig. 23a, a welibore casing 2300 and an open 
hole wellbore section 2305 are positioned within a subtenanean formation 2310. 
The wellbore casing 23Q0 and the open hole wellbore section 2305 may be 
positionoj In cUriy orientation froth the vertical direction to the horizontal directton. 

In a pr^rred ethbodiment. an appariatus 2320 Is utilized to form a new 
section of vi«llbore casing within the open hole wellbore section 2305. IMore 
generally, the apparatus 2320 is preferably utilized to form or repair wellbore 
casings, pipelines, or stnjdural supports. 

The apparatus 2320 preferably includes a support member 2325. an 
expandable tubular member 2330, an expansion cone 2335. one or more upper 
seeing members 2340. arid ane w more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surfece 
looatlon. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 nrwy. for ttcample, be conventional oommerdally 
available slick wire, braided wjre, coiled tubing, or drilling stodt ntateriai. 

. The expandable tubular menriMr 2330 . is removably ooupted to the 
expansion cone 2335. In a pr^Bmed embodirnent, the expandable tubular member 
2025 further includes one or more upper and lower sealing mand)ers, 2340 and 
2345, on the outside surface of the OMpandable tubular m«Ttber 2330 In order to 
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optimally seal the interface betwMn the expandable tubular member 2330 and the 
wellbore casing 2300 and the open tola wellbore section 2305. 

In a preferred embodiment, the expandable tiibular member 2025 further 
includes a lower section 2350, an Intermediate section 2355, and an upper section 
2360. In a preferred embodiment, the wall thicknesses of the lower and 
intennediate sections, 2350 and 2355. are less than the wall thickness of the upper 
sedkN) 2360 in order to' optimally fadlitafe the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment^ the tower sectton 23S0 of the 
expandabte tubular member 2330 includes me or more slots 2365 adapted to 
perrnit a fluidic sealing niaterial to penetrate the tower section 2350. 

In a preferred enrrtxxliinent. the expandabte tubular member 2330 is further 
provided substantially as disclosed in one or nriore of the following: (1 ) U.S. utility 
paten* appHcatton serial no. 09/454,1 39j attorn^ docket no. 25791.3.02. fited on 
12/3/1999, which datmed the benefit of tfw filing date of U.S. pnvvistonal patent 
appitoatton no. 60/111,2^. atlom^ docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
uHllV patent application serfal.no. 09/510,913. attorney docket na 25791.7.02, fited 
on 2/23/2000. which claimed the bertefit of the fliing date of U.S. provisional 
appRcatton no. 60/121.702. fited on 2/25/1999; (3) U.S. utility patent applcation 
serial no. 09/502,350. attorney docket no. 25791.6.02. filed on 2/10^000, which 
dalmed the benefit of the fiHng date of U.S. prbvtetohal appitoatton no. 60/1 19,61 1, 
attorney docket na 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. fited on 11/15/1999, vi^htoh dalmed the benefit of 
the filing date of U.S. provisidnat appltoation no. 60/108.558, attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provistonal patent applicatfon no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appltoation no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which dalmed the benefit of the fiKng date of 
U.S. provisional appflcation no. 60/124,042. fited on 3/11/1999; (7) U.S. utility patent 
application no. 09^12,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which dalmed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047. attorney docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utilily application no. 09/511.941, attorney docket no. 25791.16.02, fited on 
2/24/2000, whteh claimed ttie Itenefit of ttie fiOng diate of U S. provistonal serial no. 
60/121.007. attorney docket ho. 25791.t6, filed on 2/26/1999; (9) U.S. utffity patent 
appOcation no. Ogi/588,946< attorney docket no. 25791:17.02. fited on June 7. 2000. 

65 



which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney dodcet no. 25791.23.02. filed on 
4/26/2000. which claimed thd benefit of the fifii^ date of U.S. provisional application 
no. 60/131,106, atlomey docket no; 25791 filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appllcatton no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. atlomey docket no. 25791.27, filed on 11/1/19^; (14) U.S. provisional 
appOcation no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S, provish)nal patent appllcatton no. 60/169.033, attorney docket no. 25791.37, 
filed , on 10/12/1999; arKl (16) U.S. provtetortal patent application no. 60/165.228, 
attorney (SxkkeA no. 25791 .3j9. filed on 11/12/1999, the disclosures of which are 
incorporated here&i by referenoe. 

The expanston cone 2335 is preferably coupled to ttte support member 
23%. The expansloh cone 2335 is further preferably removab^ coupled to the 
expandable tubular member 2330. The expanston cone 2335 Is prefwably adapted 
to ladially mpand the mpand^le tubular member 2330 when the expansion oone 
2335 is axiaHy displaced relative to the expiandable tubular member 2330. 

In a preferred embodiment, the ntpanskm cone 2335 is provided 
substantially as disdosed In one or more of thefoltowing: (1) UJS. utiilty patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, whtoh claimed the benefit of the filing date of U.S, provteional patent 
appllcatton no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatnn serial no. 09/510,913, attamey docket no. 25791.7.02, filed 
on 2/23^^)00, which claimed the ben^t of the fiPng date of U.S, provisk}nal 
appOcation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appllcatkm 
serial no. 0^502,350, attomey docket no. 25791.8.02. filed on 2/10/2000, wrhlch 
claimed the ben^ of the filirig date of U.S. provistond applicatkm no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09/440,338. 
atlomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. proviskMial apidjcatkm no. 60/108,558, attom^ docket no. 
257i91.9, filed on 11/16.1998; (S) U.S. provlskMtal patent appOcatbn no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility petent application no. (»/523.460. attomey docket 
no. 25791.11.02, fOed on 3/10/2000, whteh claimed ttte benefit of the filbig date of 
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U.S. provisional appiicatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

appS(»tion no. 09/512.895, attorney docket no. 25791.12.02. filed on 2tt4/2000. 

which daimed the twnefit of the filing dates of U.S. pnyvisional application no. 

60/121.841. attorney dodcet no. 25791.12, filed on 2^26/1999 and U.S. provlslonai 

5 application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 

U:S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 

2/2M2D00. whteh claimed the Iwnefit of the filing date of U.S. proviskMial serial no. 

60/121,907, attorney docket no. 25791.16. filed on 2«6/1099; (9) U.S. uBIHy patent 

application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000, 

10 whteh claimed the Ijenefit of the filing date of U.S. provisional patent appDcation 

serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

utiUty patent appOcatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 

4/26/2000, which daimed the t>enefit of the filing date of U.S. provisfonal applteation 

no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provisional appHcatipn no. 60/146,203. attorney docket no. 25701.25, filed on 

7/29/1999; (12) U.S. prpviskinai application no. 60/143,039. attorney docket no. 

25791.26. filed on 7/9^1999; (13) U.S. proviskmal patent applicatkm serial no. 

60/162,671. attorney docket no. 2S791.27. filed on 11/1/1999; (14) U.S. provistonal 

appBcaUon no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 

20 U.S. provistonal patent appRcatkm no. 60/159.033, attorney dodcet no. 25791.37. 

filed on 10/12/1999; and (16) U.S. proviskNtal patent appiicatton no. 60/165.228. 

attorney dodket no. 25791.39, filed on 11/12/1999, the disdosures of whteh are 

irtcorporated herein by reference. 

The upper sealing memt)er 2340 is coupled to the outsMe surface of the 

25 upper section 2360 of the expandable tubular member 2330. The upper sealing 

member 2340 is preferably adapted to fiuMldy seal the interface between the 

radially expanded upper sectton 2360 of the expandable tubular member 2330 and 

the wellbore casing 2300. The upper seaUng member 2340 may be any number of 

conventional commerdally available sealing members. In a prefened embodiment. 

30 the upper sealing member 2340 Is a vilonhjbber in onler to opfimallyprovfcte 
carrying aiKl pressure sealing capadty. 

The kMwer sealing member. 2345 Is preferably coupled to the outside surface 

of the upper sectkm 2360 of the expandable tubular ihember 2330. The lower 

sealing member 2340 Is preferably adapted to fluUteiy eeal the Interface between 

J5 the radially expanded upper section 2360 of the expandable tubular member 2330 
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and the open hole wellbore section 2305. The lower seaTihg meml)er 2345 may be 
any number of conventional commerctelly available sealing members. In a preferred 
embodimmt, the tower seating member 2345 is viton rubber in order to optimally 
provide load carrying and sealing capacity. 

As illustrated in FIG. 23a. the apparatus 2320 is preferably positioned within 
the wellbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positipned In overlapping relation to the wellbore 
casing 2300. 

As illustrated in FIG. 23b, in a prafenred embodiment, a quantity of a 
hardenable fluldic sealing material 2365 is then injected into the open hole wellbore 
section 2305 proximate to the tower section 2350 qf ihe expandable tubular member 
2330. The sealing material 2365 may be any number of conyentionai commercially 
available sealing materials such as. for example, cement dnd/cN- epo}^ resin. In a 
prefsnred embodiment, the hardenable fluldic sealing material 2365 at least partially 
enters the slots irovided In the lower section 2350 of the expandable tubular 
nnember2330. 

As illustrated in RG. 23c, ttie hardenable fluidic sealing material 2365 Is 
preferably ttien pemnitted to at least partially cure. In this manner^ the lower section 
2350 of ttie expandable tubular member 2330 Is anchored to tiie open hole wellbore 
section 2305. 

In an attemative embodiment, a compressible cement and/or ^xy is ttien 
injected into ttte annular space between the unexpended portion of ttie tutnilar 
number 2330 and ttie wellbore casing 2300. The compressible cement and/or 
epoxy is ttien pennitted to at least partially cure prtor to ttie initiation of ttie radial 
expansion process. In ttiis manner, an annular structural support and fluidic seal is 
provided around ttie tubuler member 2330. 

As illustrated In FIG. 23d. in a prefenred emixxJiment, ttie expansion cone 
2335 is ttien axiaily displaced by applying an axial force to ttie support member 
2325. In a prefened embodiment ttie a)dal displacement of the expansion cone 
2335 radially expands the expandable tubular ^member 2330 into intimate o^tact 
wtth ttie walls of ttie wellbore casing 2300. . 

As illustrated in FIG. 23e, in a preferred embodiment, after ttie expandable 
tubular merriber 2330 has been completely radially expanded by ttie axial 
displacement df ttie expansion cme 2335. a new section of wellbore casing is 
formed that preferably includes the radially expanded tubular nrterrdier 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is used to repair or form weBt)ore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c, an attematlve emtiodiment of an apparatus 
and method for coupling an expandal)le tubular memt>er to a preexteting structure 
vfiB now be descr«)ed. Refening to Fig. 24a. a welltw© c^dng 2400 and an open 
hole welltxwe section. 2405 are positioned within a sulrtenanean fomratlon 2410. 
The WBlltxMe casing 2400 and the open hole welll)ore section 2405 may be 
positlonaJ In any orientation from the vertical direction to appraximateiy the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is utilized to form a new 
section of wellbore casing , within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to fomi or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425. an 
expandable tubular ntember 2430, an expansion cone 2435» a coupling 2440, a 
packer 2445, a mass 2450, one or more i9)per sealing members 2455, and one «• 
more sealing rnembere 2460. 

The support membisr 2425 is preferably adapted to be co(4)led to a suifece 
location. The support member 2425 is further coupled to the ekpansion cone 2435. 
The support member 24^ is preferably adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from the padcer 2445. The 
support member 2425 rnay, for exaniple, be oonventlorel commercially available 
slick wire, brakied wire, coiled tubing, or driWng stock material. 

The expandable tubular member 2430 is renwvably. coupled to the 
expansion cone i2435 arxl the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandable tobular member 2430 further includes one or nrrare upper and tower 
sisaling members, 2455 and 2460. on the outside surface of the expandable tubular 
member 2430 in order to optiinally seal the interface between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
secHon 2405. 

In a preferred embodiment, the expandable tubular member 2430 further 
Includes a tower section 2465. an intemnediato sectton 2470. and an upper section 
2430. In a pr^rred embodiment, the wall thicknesses of the tower and 
intemnediato secttons. 2465 and 2470. are less than the wall thtekness of the upper 
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section 2475 In order to optimally facilitate ttte radial expansion of the exp«idable 
tubular member 2430. In a preferred embodiment, the lower section 2465 of the 
expandable tubular nternber 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
5 provided substantiaUy as disclosed In one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cane 2435 is further pi^rabty removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the expansion cone 2435 is axiaily displaced relative to the expandable tubular 
mend)er2430. 

In a preferred ornbodlment. the expansion cone 2435 is provided 
substantially as disdpsed in one or more of the following: (1) U.S. ubiity patent 
application serial no. 09/454.139, attorney dodtet no. 25791.3.02. filed on 

15 12^1999. which claimed tiw benefit of the filing.date of U.S. provisional patent 
application no. 60/1 1 1.293. attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utflity patent application serial no. 09/510.913. attcimey dodcet na 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
appHcatijQn no. 60/121.702. filed on 2/25/199% (3) U.S. utility patent application 

20 serial no. 09/502.350. attorney dodcet na 25791.8.02. filed oh 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional application no. 60/1 19.i31 1. 
attorney dodcet no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney dodcet no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney dodcet no. 

25 25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney dodcet 
no. 25791.11.02, fted on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provlsiohai application no. 60/124,042, filed on 3/11/1999; (7) U.S. utiilty patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 

30 which daimed the benefit of the filing dates of U:S. provisional application no. 
60/121,841. attorney dodcet no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney dodcet no. 25791.29, filed on 9/16/1999; (8) 
U.S. ufility application no. 09/511.941. attorney dodcet no. 25791.16.02. filed on 
2/24/2000. which daimed the beriefit of the ffling date of U.S. provisional serial no. 

35 60/121 ,907. attorney dodost no. 25791 .16. filed on 2/26/1999; (9) U.S. utiilty patent 
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applkatfon no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
wtilch datmed the Iwnefit of ttie filing date of U.S. provisional patent appiicatkMi 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal applicatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appltoation no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039. attorney docket no. 
25791.26. fitod on 7/9/1999; (13) U.S. provistonal patent appltoatton seHal no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applicatton lio. 60/159,039. attorney docket no. 25791.36, fitod on 10/12,1999; (15) 
U.S. provistonal patent applicatton no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appltoation no. 60/165,228. 
attorney docket no. 25791.39, fileid on 11/12/1909, the disctosures of v»hich are 
Inoorpofatad herein by reference. 

The coupling 2440 Is preferably couptod to ttie support member 2425 arid 
the expansion cone 2435. The coupling 2440 is preferably adapted to convey 
eledrtoal. oommunteatton, and/or hydraulto signals to and/or from the packer 2445. 
The coupling 2440 may be any number of conventtohal support members such as, 
for exampte. oommerdally avaHabte sHck wire, brakted wira, cpltod tubing, or driiling 
stock material. 

Tlie packer 2445 Is coupled to the coupling 2440. The packer 2445 is further 
removably couptod to the lower secttoQ 24iBS of the expandabto weOboie casir^ 
2430. The packer 2445 is preferably adapted to prpvhie sufficient fiictional fbroe to 
support ttw tower sectton 2465 of the expandabto wellbore casing 2430 and Vhd 
mass 2450. Tte padter 2445 linay be any number of oonventtonal commercially 
availabte packers. In a prrtened embodiment, ttte packer 2445 is an RTTS packer 
availabte from Halliburton Energy Services in order to optimally provWo multiple sets 
and releases. In an attemative embodiment, hydraulto slips may be substituted for, 
or used to supplement, ttie packer 2445. 

The mass 2450 is preferably coupled to the lower section 2465 of the 
expandabto ttjbular member 2430. The mass 2450 is preferably selected to provide 
a tensito toad oh ttie tower sectton 2465 of flte expandabto tubular member 2430 
ttiat ranges from about 50 to 100 % of ttia ytokJ point of ttie upper sectton 2475 of 
ttie expandabto tubular mender 2430. In fliis manner, when ttie packer 2445 js 
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released, the asdal force provided by the mass 2450 optimally radially exparKls and 
mtrudes the expandable tubular rhember 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular mentber 2430. The upper 
5 seaDng member 2455 is preferably adapted to fluidiciy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular menrt)er 2430 
and the weilbore casing 2400. The ut)per sealing member 2455 rray be any 
number of conventional commerdaily available seaBng members. In a preferred 
embodiment, the upper sealing memba* 2455 is viton rutber in order to optirnally 

10 provide load canying and pressure sealing capacity. 

The lower sealing member 2460 is preferably coupled to the outside surfece 
of the upper section 2475 of the expandable tutMilar member 2430. The lower 
sesAng member 2460 Is preferably adapted to fluididy seal the interfeoe between 
the radialiy expanded upper section 2475 of the expandable tubular member 2430 

1$ and the open hole weilbore secUm 2405. The lower sealing member 2460 may be 
anynurnberofcom^ntionalcdnwnerciailyavailaU^ Inaprtferred 
embodiment, the lower sealing member 2460 Is viton rubber in mier to optimally 
provide lead btering and sisaling capacity. 

As Blustrated in FIG. 24a, the apparatus 2420 is preferably positioned within 

20 the welB>or]e casing 2400 and the open hole weltbpre section 2405 with the 
expandabfe tubular member 2430 positioned in overlapping relation to the weilbore 
casing 2400. In a pr^nred embodiment the weight of the mass 2450 is supported 
by the support rnemtier 2425, the expansion cone 2435, the coupling 2440, the 
padcer 2445, and the lower section 2465 of the expandable tubular mend)er 2430. 

25 In this manner, the intermediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b. in a prefcmred embodiment, the padcer 2445 is 
tfien released from connection with the lower section 2465 of the expandable tubular 
member 2430. In tt^s manner, tiie mass 2450 is preferably now s;upported by the 

30 support member 2425, expansion cone 2435, and the lower arul intermediate 
sections, 2465 and 2470, of the e)9andatrie tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by, ahd exbruded off of, the expansion cone 
2435. In a preferred embodiment, . during the extrusion process, the po^n of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubularmember 2430 and the welBxire casing 2400. 

In an aftemative embodinwit, a oompressble dement and/or epoxy is 
Injected into the annular space between the unexpended portion of the tubular 
member 2430 and the weUborB casing 2400 iMfore and/or during the extrusion 
process. The compressible cenjent and/or epoxy is then preferably pennitled to at 
least partially cure prior to the Initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2430. 

As illustrated in FIG. 24c, in a preferred embodiment, after the expandable 
tubular member 2430 has been completely extruded off of the expansion cone 2435, 
a new section of wellbore casing is formed that preferably Includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or Iwm welltwre 
casings, p^ii^es, and structural supports. 

In an alternative embodiment, the mass 2450 is positkMied w top of the 
upper section 2475 of the tubiular member 2430. In a prefiBrrad embodiment, the 
mass 2450 is fabrfcsited from a thidc walled tubular member that is concentric with 
respect to the support member 2425. and also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansioh cone 2435 
exits the tubular member 2430. the expansion cone will carry the mass 2450 out of 
the wellbore 2405. 

Referring to FIQS. 25a to 2Sc an aKemathm embodiment <a an apparatus 
and method for coupling an expandable tubular member to a preexisting sfructure 
will now be described. Referring to Fig. 25a. a wellbore casing 2500 and an open 
hole wellljore sectton 2505 are positioned within a subtenanean fbmratlon -2510. 
The YteSbom casing 2500 and the open hole wellbore section 2505 may be 
positioned In any orientation from the. vertical direction to approximateiiy the 
horizontal direction. 

In a preferred embodiment, an apparatus 25^) is utilized to fonn a new 
section of wellbore casing within the open hole wellbore section 2505. More 
generally, the apparatus 2520 is preferably utilized to fonn or repair wellbore 
casings, pipelines, or stnjctural supports. 

The apparatus 2520 preferably , includes a support mentfier 2525, an 
mpandable tobular member 2530« an expartsion ooiie 2535* a chamber 2440. an 
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end plate 2545. one or more upper eeaOng members 25SS. and one or more sealing 
members 2560. 

The support member 2525 is prefwably adapted to be coupled to a surface 
location. The support member 2525 is further coupled to the expansion corte 2535. 
The support member 2525 is preferably «Japted to convey flukito materials to and/or 
from the chamber 2540. The support menrAwr 2525 may. for example, be 
conventional commercially available slick wire, braided Wire. coOed tubing, or drilling 
stock material. 

The expandable tubuter member 2530 is removably coupled to the 
expanskM) cone 2535; in a preferred embodiment, the expandable tubular member 
2530 further includes one or more upper and lower sealing nrjembers, 2555 and 
2560. on the outside surface of the expandable tubular member 2530 in order to 
optimaHy seal the inteifaoe between the expandable tubular member 2530 and the 
WBllbafB^casing 2500 and the open hole wellbore section 2505. 

In a preferred embodiment, the expandabto tubular member 2530 further 
iridudes a lower section 2565. an intermediate section 2570. and an upper section 
2530. In a preferred embodiment^ the wail thteknesses of the kMver and 
intermedlale sections. 2565 and 2570. are less than the wall thtekness of the upper 
section 2575 fai oder to optlrrally fecffitate 0w radial expanston of the expandable 
tubular nramber 2530. 

In a prisferred embodinient. thcl kiwer section 2565 of the expandable tubular 
member 2530 fiffther includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tubular member 2530 is ftvlher 
provided substantially as disclosed in one or mor^ of the fdlowbig: (1) U.S. iMfy 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. whteh deimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. flted on 12/7/1998; (2) U.S. 
utility patent application serial no. 09^10.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daiirwd the benefit of the fWng date of U.S. provisional 
applkation no: 60/121.702. filed on 2/25/1999; (3) U.S. utiflty patent appfication 
sertai no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, v»hich 
cUmed the benefit of the filing date of U.S. proviskMiel application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no^ 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
ttie fiBng date of U.S: provlstonal application no. 60/108.558. attorney docket no. 
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25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomay docket 
no. 25791.11.02. filed on 3/10/2000. wtiich claimed the benefit of tfie filing date of 
U.S. provisfonai application no. 60/124,042. fited on 3/11/1^; (7) U.S. utllHy patent 
ap^ication no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
wtiich claimed tfie twnefit of 4he filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatiph no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utmty application no. 09/511,941, attorney docket no. 25791.16.02, fited on 
2/24/2000. witich daimed ttte benefit of ttw filing date of U.S. provisional serial to. 
60/121,907. attorney docket no. 25791.16. fited on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. fited on June 7. 2000. 
wlilch claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17; fited on 6/7/1999; (10) U.S. 
utBlty patent applicatkm no. 09/559,122, attorney dcicket no. 25791.23.02, fited on 
4/26/2000. which dalmed the benefit of the flUr« date of U.S. provistenal applcatten 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistenal application no. 60/146.203. attorney docket no. 25791.25. fited on 
7/29/1999; (12) U,S. pravtetonal application no. 60/143;039. attorney docket no. 
25791.26, fited on 7/9/1999; (13) U.S. provteional patent appKcatten serial to. 
60/162,671, attorney docket to. 25791.27, fited on 11/1/1999; (14) U.S. provfetonal 
applteata'on no. 60/1 S9.039, attorney docket to. 25791.36. fited on 10/12,1999; (15) 
U.S. provistenal patent application to. 60/159.033, attorney docket no. .25791 .37, 
fited on 10/12/1999; and (16) U.S. provisional patent appllcatton no. 60/165,226. 
attorney docket to. 25791.39, filed on 11/12/1999, the dtedosures of which are 
incorporated herein t>y refereiice. 

The expansion cone 2535 is preferably coupled to the supporii member 
2525. The expansion cone 2535 is further preferably removably ooupted to the 
expandable tubular member 2530. The expansion cone 2535 is preferably adapted 
to radteOy expand the expandabte tubuter merrber 2530 when the expansion coto 
2535 Is axteily displaced relatiye to the expandabte tubuter memtier 2530. The 
expanston com -2535 is fijriher preferably adapted to convey fiuklic niateriate to 
and/or from the chamber 2540. 

in a preferred embodimmt, the expanston ooro 2535 te provkled 
substantially as disclosed in oro or more of the folkiwing: (1) U.S. utHtty patent 
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applteafion serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which dalmed the twnefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utffily patent appBcation serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the beneOl df the faing date of U.S. provistonal 
application no. 60/121,702. filed on 2/25/19^; (3) U.S. utility patent applteation 
serial no. 09/502.350. attorney docket no. ^791.8.02, filed on i2/10/200p. which 
claimed the benefit of the filing date of U.S. proviskinal appUcation no. 60/1 19.61 1« 
attorney docket no. 25791.8: (4) U.S. utfDty patent appHcation serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the ben&M of 
the filing date of U.S. provisional applkation no. 60/108.558. attmney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskNial patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utiiHy {Mteht appikatton no. 09/523.460, attorney docket 
no. 25791:11.02. filed on 3/10/2000, which claimed the benefit of the filing date (rf 
U S. provistonal application no, 60/124.042. fiiedxwi 3/1 1/1999; (7) U.S. utility patent 
appHcatfon no: 09/512.895, attorney docket no. 25791.12.02. filed on 2/24^2000. 
which claimed the benefit of the fifing dates of U.S. provistonal appOcatkm no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appUcation no, 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. uffllty application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh daimsd the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appllcatton no. 09/588.946, attorney docket no, 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applkatton no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/28/2000. which claimed the benefit of the fiDr^ date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applteation no. 60/146,203. attorney docket no. 25791.25. tied on 
7/29/1999; (12) U.S. provistonai application no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appUcation serial no. 
6Q/f62.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appitoation no. 60/159,039, attomey docket na 25^1.36, filed on 10/12,1999; (15) 
U.S. priBvislonal patent appUcation no. 60/159.033; 'attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.8. provistonal pistent appitoation no. 60/165,228. 
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attorney docket no. 25701.39. filed on 11/12^1999. the disdosuies of wtiich are 
inoofporated herein by reference. 

The chamt)er 2540 te defined by the interior portion of the iowersectiQn 2SBS 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials taving a higher density than the fluldic materials outside of the 
expandable tubular member 2530. 

The upper sealing mSmber 2555 Is preferably coupled to the outside surbce 
of the upper section 2575 of the expandable tubular member 2530. The upper 
seeing member 2555 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the weRbore casing 2500. The upper sealing member 2555 may be any 
number of oonventk^l commercially available sealing members. In a preferrwJ 
embodiment, the upper sealing mdmber 2555 is viton rubber in onler to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing rnember 2560 Is pr^ierably coupted to the outside surfeoe 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluididy seal the Interftee between 
the radially expanded upper section 2575 of the expendable tubular member 2530 
and the open hole weHbore section 2505. The fower sealhg member 2560 may be 
any number of conventional oommerdally available sealing members. In a preferred 
embodiment the lower seating member 2560 is vHon aibber in onJer to dptimaiiy 
provide load carrying and pressure sealing capacity. 

As illustrated in FIO. 25a, the,apparatus 2520 is preferably positioned within 
the welibore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned In overiapping relaHon to the wellbore 
CMlng2500. 

As Illustrated In FIG. 25b, a quantity of a fluidic material 2580 having a 
densH/ greater than the density of the fluidic material within the region 2585 outside 
of the expandable tubular member 2530 Is Injected into the chamber 2540. In a 
prefiBned embodbnent, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585. due to the dlff^nces in fluid deities of these regions, 
causes the expandable tubutai' rnember 2530 to be radially e)qpanded by, and 
extnided off of. the expansion cone 2535. In a preferred embodiment, during the 
extmsion process, the posHkm of the support member »25 is adju^ to ensure an 
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overiapping relation between the expandat>le tubular member 2530 and the wellbore 
casing 2500. In a prefenred embodiment, the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently Increased as the size of the 
chamber 2540 increases during the extrusion process. In Ms manner, high 
5 pressure pumping equipn^ent is typically not required, or the need for it » at least 
minimized. Rather, in an exen^ry embodiment, a column of the fluidic material 
2580 is miaintained within the support rnenit)er 2525. 

In an attmiaUve embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpanded portion df the tubular 
10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The corppressible cement and/or epoxy is Vhen preferably permitted to at 
least partiaiiy cure prior' to the Initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal provided around the tubular 
member2530. 

15 As illustrated in FIG. 25c in a prefened embodiment after the expandable 

tubular member 2530 has been oompletety extruded off of the expansion cone 2535, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular mennber 2530 and en outer annular layer of a fluidic sealing 
material. More generally, the apparatus 25i20 is used to repair or fonn wellbore 

20 casings, pIpeEnes, and structural supports. 

Refening to R6S. 26a to 26c an altemative embodiment of an apii^ratus 
and method for coupling an expai^dable tubular mismber to a preexisting structure 
wtti now be described. Referring to Rg. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean fonmation 2610. 

25 The wellbore casing 2600 and the open hole wellbore section ^05 may be 
positioned in any orientation from the vertical direction to apprmimately the 
hcffizontai direction. 

In a preferred errtxxllrTOnt, an apparatus 2620 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2605. 1^ 

30 genergily. the apparatus 2620 is preferably utilized to fonn or repair wellbore 
casings, pipelines, or stnictural supports. . 

The apparatus' 2620 preferably includes a support member 2625. an 
expandable tubular member 2630, an expansion cone 2635, a sHp joint 2640, ari 
end plate 2545, a chamber 2650, one or more sGp members 2655, one or mora 
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sealing members 2670. one or more sealjrig members 2675. and one or more 
low^ sealing members 2680. 

The support member 2625 is preferably adapted to be coupfed to a surfeice 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support nrwmber 2625 is preferably adapted to convey fluldic materials to and/or 
from the chamber 2640. The support nriember 2625 may. for example, be 
oonventtonal commercially available slidi wire, braided v^. coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expansion cone 2635. In a preferred embodiment, tto expandable tubular member 
2630 further includes one or more upper and lower sealing members, 2675 and 
2680. on the outside surtece of the expandable tubular member 2630 In wder to 
optimally seal the biterface between the expandable tubular niember 2630 and the 
wellbore casing 2600 and the open hole wellbore set^n 2605. 

In a preferred embodiment, the expandable tubular member 2630 further 
includes a lower section 2685. an Inteimediate section 2690. and an upper section. 
26%. in a preferrKl embodiment, the wall thicknesses of ttw loww and 
intenmediate secttons. 2685 and 2690, are less than the wail thickness of the upper 
sectmn 2695 in order to optimaliy facflitate the radjed expanskm of th» expandable 
tubular member ^30. 

In a prefeoed embodbnent, the tower section 2685 of the expandable tubular 
member 2630 houses the slip joint 2640, the end plate 2645. the slips 2655, and the 
sealing members M70. In a pr^erred embodimenti the interfor portion of the kywer 
section 2685 of the expandable tubular member 2630 below the expanston cone 
2635 and above the end plate defines the chamber ^50. In a preferred 
embodiment, the lower section 2685 of the expandable tubular member 2630 further 
includes one or more of the anchoring devteos described above with reference to 
FIGS.1ato25c 

In a prefisrred embodirfient. the nqaandaUe tubular rhember 2630 is further 
provided substantially as disctosed in one or nwre of the ftrftowrtng: (1 ) U S. uBiity 
patent applteatkm serial no. 09/454.139. attonniey docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date iof U.S. provisional patent 
applicatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998: (2) U.S. 
utillly patent appHcatkm serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. whtah claimed the benefit of: the filing date of U.S. provistonal 
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application no. 60/121.702. filed on 2/2S/1999; (3) U.S. utTity patent application 
serial no. 09^.350. attontey dodtet no. 25791.8.02. filed on 2/10/2CM)0. wtiich 
claimed the benefit of the flBr^ diate of U.S. provisional application no. 60/1 19.61 1, 
attonrwy docket no. 25791.8; (4) U.S. utility patent application serial no, 09/440.338, 
attorney dodtet no. 25791.9.0^ fUed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application rto. 60/108.558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appUcation no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 80/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appiteatkm no. 09/512.895, attorney docket no. 25791.1Z02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appBcation no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appitoatipn no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the flifng (tote of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. uliiity patent 
applicatton no. 09/588.946. attorney docket no. 25791.17.02. fiied on June 7, 2000. 
wt^ claimed ttia bmeflt of the fSing date of U.S. provistonal patent appHcatton 
serial no. 60/137.998. attorriey docket no. 25791.17. filed on 6rr/1999: (10) U.S. 
utWIy patent applicatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal applicatton 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U S. 
provisional applicatton no. 60/146,203. attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appttoatton serial no, 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appitoatton no. 60/159,039, attorney docket no: 25791.36, filed on 10/12,1999; (15) 
tJ.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton rto. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of wrtiich are 
incorporated herein by referent. 

The expanston cone 2635 is preferably ooupied to ttie support member 2625 
and ttie sHp joint 2»40. The expansion cone 2635 is fiirttwr preferably removably 
coupted to ttie expandabte tubular men^ 2630. The expansion cone 2635 is 
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preferably adapted to radialty expand Ihe expandable tubular member 2630 \wtten 
the expansion cone 2635 is axially displaoed relative to the expandable tubular 
mender 2630. The eiqpansion ame 2635 is further preferably adaf)ted to convey 
fhjidic materials to and/or from the chamber 2650: 

In a preferred embodimmt, the expansion cone 2635 Is further provided 
substantially as disclosed in one or ihore of; the following: (i) U.S. utOity patent 
appUcatlon serial no. 09/454.139. attorney docket no. 257913.02. filed on 
12/3^1999, which claimed the benefit of the filing dato of U.S. provisional patent 
application no. 60/1 1 1 .293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appBcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing dato of U;S. provisional applicatran no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent appHcatton seriaf no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonai applicatkm no; 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10Q000. which claimed the benefit of the filing date of 
U.S. provistonai application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
applkatlon no. 09/512.895. attorney docket no 25791.12.02, filed on 2/24/2000. 
wMch claimed the benefit of the filing dates of U.S. provisional applkatkm no. 
60/121.841, attbnney docket no. 25791.12. fBed on 2/26/1999 and U.S. provisional 
applkation no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appllcatton no. 09/511.941; attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonai serial no. 
80/121,907. attomey docket no. 25791.16. fited on 2/28/1999; (9) U.S. iMfy patent 
appycatton no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent an>iicatton 
serial no. 60/137.998. attomey docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utiHty patent appHcatton no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/28/2000. whfch daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonai applicatton no. 60/146.203, attomey docket no. 25791.25. filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney dodcet no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application s^al no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no., 60/1 59.039. attorney dodtet no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application np. 60/159,033. attorney docket nO; 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. tlie disclosures of which are 
incorporated herein by reference. 

The slip joint 2640 is coupled to the expansnn cone 2635 and the end plate 
2645. The slip ^int 2640 is preferably adapted to penmit the end plate 2645 to be 
axlaily displaced relative to the ^xpanskm cone 2835. In ths manner, the size df the 
chamber 2650 is variable. The sl^ joint 2640 may be any nurnber of conventtonal 
oommerdally avallabie sNp joints modified In accordance with the teachings cif the 
present disdosure. 

The slip joint 2640 (Jrefcirabty ihdudes an upper member 2640a. a resilient 
member 2640b. and a lower member 2640a The upper member 2640a is Qoupled. 
to the expansion oone 2635 and the resilient member 2640b. The upper.member 
2640a is movaUy coupled to the kMver meifiber 2640b. The upper member 2640a 
preferably indudes ora» or more Qirid passages 2640aa that permit the passage of 
fluidic materials. The kiwer member 2640b is coupled to the end plate 2645 and the 
resilient member 2640b. The tower member 2640b is movably coupled to the upper 
member 2640a. The lower member 2640b preferably indudes one or more fluid 
passages 2640ba that pemiit the passage of fluidic ntaterials. The resilient member 
2640c Is coupled between the upper and tower meml)ers, 2640a and 2640b. The 
resilient member 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The emJ plate 2645 is coupled to the slip jdnt 2640. the slips 2655, and the 
sealing members 2670. The end plate 2845 is preferably adapted to seal off a 
portion of the interior of the tower section 26B5 of the expandable tubular member 
2630. The end plate 2645 b further adapted to define. In combinattoh with the 
expandable tubular member 2830. and the expanston cone 2635. the chamber 
2650. 

the chamber 2650 is defined by the interior portion of the lower section 2685 
of the expandiabto tubular member 2630 below the expanston cone 2635 and above 
the end plate 2645. In a preferred embodiment, the pressurization of the chand>er 
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2650 causes the expansion cone 2635 to be axially displaoed arid theieby ladially 
expand the expahdabte tubular member 2630. . The chamber 2650 is preferably 
«iapted to move upwardly within the expandable tububr merrter 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
expandable tubular member 2630: 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
dirsdicm; but prevent axiai displacement of the end plate 2645 in the downward 
direction. In this rrianner, the chamber 2650 is pressurized by injecting fluidic 
materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially statkmary position, relative to the expandable tubular motO^r 2630, 
during ttie Injection of pressurized fluidic material into the chamber 2650. the 
pressurization of the chamber 2650 preferably aidaiiy displaces the expansion cone 
2635. in a preferrad embodiment, when the slip Joint 2640 is fully extended, the slip 
Joint 2640 then displaoes the end plate 2645 in the upward axial direclion. in a 
prefarred enrtXKliment. when the spring force of the dastic member 2840c of the slip 
joint 2640 is grealv ttun the fluldic pressurization force within the chant)er 2650. 
the end plate 2645 is displaced in the upward axial direction. 

lYie sealing rnerribers 2670 are coupted to ttte end plate 2645. TheseaHng 
members 2670 are further preferably seaiingiy. coupled to the inferior walls of the 
expandable tubular memb^ 2630. in this manner, the chamber 2650 is optimally 
pressurized during operation of the appariatus 2620. 

The upper sealing rnember 2675 is preferably cbupted to the outside surfece 
of the upper section 2695 of the expandabte tubular member 2630. The upper 
sealing member 2675 is preferably adapted to fluididy seal the interface between 
the radially expanded, upper section 2695 of the expandable tubular mwnber 2630 
and the weilbore casing 2600. the upper sealirig member 2675 may be any 
number of conventionai conrvnerdally available sealing members. In a preferred 
embodiment, the upper sealing member 2675 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing membw 2680 is preferably ooupted to the outeide surface 
of the upper sectton 2695 of the expandable tubiilar member 2630. The lower 
seaing rnenrdMr 2680 Is preferably adapted to fluldidy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the open hote wdibore section 2605. The lower sealing member 2680 may be 
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any number of conventional oonvnerdaily available sealing nnennbeis. In a preferred 
wnbodiment. the lower sealing member 2680 is viton nd)ber in order to optbnaHy 
provide toad carrying and pressure seaBng capacity. 

As Illustrated in FIG. 26a. the apparatus 2620 is preferably positioned within 
the w^bore casing 2600 and the open hole wellbore section 2605 with the 
expandable tubular mender 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a preferred embodiment, the lower section 2685 ta the expandable 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using . 
one or more of the apparatus and rnethods described above with reference to FJGS. 
1ato25a 

As Nhistrated in FIG. 28b. the radial expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward axial force to the 
expansion cone . 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidie niaterial into the chamber 2650. 

In a preferred embodiment, the expandable tubular member 2630 Is radially 
expanded by applying an upward aidal fbroa to the expansion cone 2635. In a 
prefened embodiment, once thj» sHp Joint 2640 te fully 6)den(ted, the end pla^ 
is than axialiy dispidoed bi the upward direction. In this manner, the end plate 2645 
Ibiiows the expansion cone 2635. In a preferred embodiment, the chamber 2650 Is 
pressurized when the fricUonal forces exceed a predetenfiine^ value. In this 
mariner, the axtol disptaoement of the expansion cone 2635 is provided by applying 
an axial force that is selectively supplerhented by pressurizing the chiamber 2650. 

In an alternative embodiment, a con4>rB8sible cement and/br epoxy Is 
injected into the annular space between the unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extnjsion 
process. The compressible cement and/or epoxy then preferably pennitted to at 
least partially cure prior to the initiation erf the radial expansion process. In this 
manner, an annular structural support and flukiic seal is provided around the tubular 
memt)er2630. 

As Oiustrated in FIG. 26c in a preferred embodiment, after the expandable 
tubular member 2630 has been compteteiy exlriided off of the expansion cone 2635, 
a new section of weUbore casing is fdmied that pr^wably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. More generaUy, the apparatus 2620 .is used to repair or form wellbore 
casings, p^MHnes. and stmctural supporte. 
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Referring Initially to FIG. 27, a preferred method 2700 of coupllr^ an 
expandable tubular member to a preexisting strucbjre includes the st^ of: (1) 
coupling the expandatrie tubular member to the preexisting structure by axially 
displadng an expansion cone; and (2) rsKtiaUy e)q)andlng the expandable tubular by 
applying direct radial pressure. 

In a prefenwJ embodhnent, as yiustrated in FIG. 28. in step 2705. an 
expandable tubular member 2805 coupled to a preexisting wellbOre casing 2810 
positioned within a subterrwiean fonnafion 2815. In a preferred embodiment, the 
\*«Bbwe casing 2810 further indixles an outer annular layer 2820 of a fluidic sealing 
material such as, for example, cement The expandable tubular member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any number of 
conventional comrherciaHy available methods (or coupling an expandable tubular 
member to a preexisting structure such as, for example, pulling an expansion cone 
thrcH^h a tubular member, or pushing an expansion cone through a tubular men^ 
using a pressurtzsd fluidic material. In a isrefemed embodiment, the expandable 
tubular nnember 2805 Is coupled to the preexisfing structure 2810 using one or more 
of the apparatus and methods dtedosed in the iMIowing: (1) U-S. ufifity patent 
appDcalion serial no. 00/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the fffing date of U.S. provisional patent 
application no. 60/111,293, attorn^ docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utillly patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. whteh cialm«j the benefit of the filing date of U.S. provistonal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appHcatton 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applk:atk)n Serial no. 09/440,338. 
attorney ck)cket no. 25791 .9.02. iRIed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provisional applicatksn no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. fwovistonal patent appTication no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utiiity patent application no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. wtiich claimed the benefit of ttie filing data of 
U.S. provisk)nal application no. 60/124.042* filed on 3/11/1999; (7) U.S. utility patent 
applkatton no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed ttie benefit of ttie filing dates of U.S. provisionai application no. 
60/121,841, attorney docket ho.,25791.12, filisd on 2/26/1999 and U.S. provistonal 
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application no. 6O/154,047» attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which dsrinned the benefit of the filing date of U.S. provisionai serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
5 appiteation no. 09/588.946, attorney docket no. 25791 .17.02, filed on June 7. 2000, 
which cteimed the benefit ct the filing, date of U.S. provisional patent appllcattoh 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26^000, which daimed the benefit of the filing date of U.S. proviskmal application 

10 no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applteation serial no. 
60^162,671 . attorney docket no. 25791 ,27. filed pn 1 1/1/1999; (14) U.S. provistonal 

15 applteattori no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviikmal patent application no. 60/150,033, attorney docket no. 25791.37, 
filed on 1(1/12/1999; and (16) U.S. proyistonal patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, ttie disclosures of whidi are 
incorporated herein by reference. In a preferred embodiment, the amount of radial 

20 expanston provided in step 105 ranges from about 5% to 20%. 

In a preferred embodiment, as illustrated In FIG. 29, in step 2710. at least a 
portton of the expandable tubular member 2805 is further radially expanded by using 
a radial expansk>n tool 2905 to apply direct radial pressure to the expandable 
tubular merTdt>er 2805. The radial expansion tool 2905 may be any number of 

25 conventional radial expansbn tods surtabte for applying direct radial pressure to a 
tubular menri>er. . In a preferred embodiment, the radial expansion tool 2905 is 
provMed substantially as disclosed on one or more of the following U.S. Patents: 
5,014,779 and 5,083.608, the disclosures of whteh are incorporated herein by 
reference. In a preferred embodiment, the amount of radial expanston of the 

30 expandabte tubular niember 2805 provided in step 2710 rangm up to about 5%. In 
a prefenred embodiment, racBat contact pressures generated by ttm radial 
expansion tool 2905 in step 2710 rarige from about 5,000 to 140,000 psi..in order to 
optimally plastically deform the expandable tubidar member 205 to the final desired 
geometry. 
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In a preferred efTdKxliindnt, the radial expansion provided In step 2705 is 
Hmtted to the portion of the expandable tubular msftiber 2805 that overlaps with the 
preexisting welibore casing 2810. In this- manner, the high compressive forces 
lyiHcaUy required to radially expand the portion of the expandable tubiter member 
2805 that overlaps with the preexisting welibore casing 2810 are optimally provided. 

In an alternative entbodinwnt, the radial expansion iii step 2705 radial^ 
expands the expandable tubular member 2805 to provide an inside diameter 
substantiaay equal to the inside diameter of the preexisting welibore casing 2810. 
in this manner, a mono-diameter weHbore casing is optimally provided. - 

Thus, the method 2700 providw a 2-step radial expansion process that 
utilizes: (1) a relatively quidc method of radial expansion for the majority of the radlai 
expansion; and (2) a high contact jMBSsure method for the remaining radial 
expansion. In several aitenrwitive embodlrnents. the method 2700 is used to form or 
repair welibore casings, pipelinesi or structural supports. 

The method 2700 further provides an appeiratus and method for coupling an 
expandable tiibular member to a preexisting structure. The expandable tubular is 
hitialiy ciouplBd to the preaidsting structure axially displacing an expansion cone 
within the expandable tUbular member. The expandable tubular member is then 
further radially expanded by applying a taaM force to the expandable tubular. The 
apparatus and method have wide application to the formation and repair of welibore 
casings, pipelines, and structural supports. The apparatus and method imvide an 
efficient and reliable method for forming and repairing welibore casings, (ripeiines. 
and stnjctural supports. In a prefened implementation, Vhe initial radial expansion of 
the expandable tubular rrwmber by axialiy displacing the expansion cone provide 
from about 5% to 25% of radial e)^nsion, and the subsequent application of direct 
radial pressure to the exparidabie tubular member provides ah additional radial 
expansion of up to about 10%. In ittiis manner, the desired final geometry of tfte 
radially expanded tubular member is optimally achieved in a time efficient and 
reiiable. manner. This method and apparatus Is particuiariy useful In optimally 
creating proiaes and seal geometries for liner tops and for connections between 
jointed tubuiars. 

A method of coupling ah expandable tubular member to a preexisting 
structure has been described that includes , positiohing the tubular member and an 
expansion cone within the preexisting structure, anchoring ttie tubular member to 
the preexisting filructure, axially dispiac^g the expansion cone relative to the tubular 
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member by pulling the expansion oone through the tubular member, and lubricating 
the interbce between the expansion oone and the tubular number. In a preferred 
entbodimenl lutiricatfng the interface between the expanston cone and the tubular 
mm^ include: injecting a lubricating fluid into the trailing edge of the interface 
5 between the expansion cone and the tubular member. In a preferred enr^bodiment, 
the lubricating fluid has a viscosity ranging frarti about 1 to 10,000 centipoise. In a 
preferred embodiment the injecting includes: Ir^ecHng lubricating fluid Into a tapered 
end of the expansion cone. Jn a prefened embodiment, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a preferred embodiment, the injecting includes: injecting 
lubricatir^ fluid Into a second end of the expansion cone. In a preferred 
embodiment, fhe injecting includes: injecting lubricating fluid into a tapered first end 
ami a second end of the expansion cone. In a prefenBd embodiment, the injecting 
. includes: inJecUhd lubricating fluid into an interior of ttie exparision cone. In a 

15 preferred mbodiment, the injecting inciudes: injecting lubricating fluid through an . 
outer surface of ttie expansion oone. In a preferred embbdifnent, the Injecting 
includes: injecting the lubricatihg fluid into a plurality of discrete locations along the 
traitirig edge portion. In a preferred embodiment, the lubricating fluid includes 
drilling mud. In a preferred embodiment the lubricating fluid furttier includes: 

20 TorqTrim III. EP Mudfib. and DrillN-Slid. In a preened ertibodlment ttie lubricating 
fluid includes torqTrim III, EP k^tib, arid IMII-N-Slid. In a preferred embodiment, 
ttie interfece between ttie expansion cone and ttie tubular member inciudes: coating 
ttie interior surface of ttie tubular mernber witti a lubricanL In a preferred 
embodinient lubricating ttie internee between ttie expansion cone and tiie tubular 

25 member includes: coating Uie interior surface of ttie tubular riiemt^r with a first part 
of a lubricant and applying a second part of ttie lubricant tp ttie interior surface of 
ttie tubular member, in a prefened embodinfient ttie lubricant comprises a metallic 
soap, in a prefenBd embodiment ttie lubricant selected from Uie group consisting 
of C-Lube-10, C-PHOS-58-M. and C-PHOS-58-R. In a preferred embodiment ttie 

30 lubricant provides a sliding friction coefRctent of less ttian about 0.20. In a preferred 
embodiment tto lubricant is chemically bonded to ttie interior surfeces of ttie tubular 
members. In a preferred embodiment the lubricant is mediarycally bonded to ttie 
interior surfaces of ttie ti^lar members. In a prefened embodiment ttie lubricant is 
adhesively bonded to the Interior surfeoe of ttiis tubular members. In a prtf erred 
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embodiment, the lubricant Indudes epoxy. mdybdeninn disulfide, graphite, 
aluminum, copper, aiumisilicate arid polyethytenepblyamlne. 

A nwthod of coupUng a tiibulaf member to a preexisting ^cture has also 
been described that Indudes poslttoning the tubular member and an expanston cone 
within the preexisting stmdure, anchoring the tubular member to the preexisting 
structure, and a)sally deplacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably indudes: an annular member. Indudlng: a wall thidcness that v»ies less 
than about 8 %. a hoop yield strength that varies less than about 10 %, 
Imperfections of less than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %. and no necking of the walls of the annular member 
Ibr radial expanstons of up to about 25%. 

A method <a coupling a tubular member to a preexisting stoicturs has also 
been described that indudes Injecting a lubricating fluid Into the preexisting 
structure, posttkming the tid>ular member and an expanskm cone within the 
preexisting structure, anchoring the tubular membisr to the preexisting stnicture. and 
axiaOy displadrtg the expanston cone reJativa to the tubular member by puDir^ ttie 
expansion cone through the tubular member. In a preferred- embodlnwnt. the 
lubricating fiuU indudes: BARO-LUB GOLD-SEAL™ brand drilling mud hibricant 

A method of coupling an expandable tubular member to a preexisting 
sttucture has also been described that indudes pqsitkxiing the expandable tubular 
member and an expanskm oprie within the preexisting stmcture. anchoring the 
expandable tubular member to the preexisting structure, and 
axially displadng the expanston cbne relative to the e)^ndable tubular member by 
pulling the expanston cone through the expandable tubular member. In a preferred 
embodiihent, the expandable tubular member Indudes: a first tubular n»mb«". a 
second tubular memtwr, and a threacted connedkMi for coupling the first tubular 
member to the second tubular member. In a prefened embodiment, the threaded 
oonnedfon Indudes: one or nfx)re sealing members for sealing the intert'ace between 
the first and second tubujar members. In a prefened errtxxliment, the threaded 
connection comprises a pin and box threaded connection. In a prtferred 
embodimertf. the sealing merribws are positk>ned adjacent to an end portkm of the 
threaded connecUon. . In a preferred embodiment, one of the sailing members is 
positkMied adjacent to an end portkm of the threaded connection; and wherein 
another one of the sealing membere is not positioned adjacent to an end portkm of 
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the threaded connection. In a prefarred enrdxxliment, a plurality of the sealing 
memt)ers are positioned adjacent to an end portk>n of the threaded oonnectim. 

A method of coupling an expandable tubular member to a preexisfing 
structure has also been described that includes positioning the expandable tubular 
member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular nnember to ttie preexisting structure, and 
axiaDy dtepladng the expansion cone relative to the expandable tubular member by 
pulifatg the expansion cone through the expandable tubiriar member. In a preferred 
embodiment, the expandable tubular member includes a plurality of tubular 
members having threaded portions ttiat are coupled to one another by the process 
of: coating the threaded portions of the tubular memb^ with a sbalant coupling the 
threaded portions of the tubular members, and curing the sealant In a preferred 
embodiment, the sealant selected from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing corT4>ound8. arid sealing 
compounds having polymerizable materials. In a preferred embodiment, the method 
further includes: initially curing ttie sealant prior to radlafy expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
niember$. In a prefenned embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a prefenred embodiment, the sealant is 
resistant to conventional welibbre fluldic materials. In a preferred embodiment, the 
material properties of the sealant are substan^ally stable for temperatures ranging 
firom about 0 to 450 ^F, In a prefbnred.ernbodiment, the method further includes: 
applying a primer to the threaded portions of ttie tubular members.prior to coating 
the tiireaded portions of the tubular members witti ttie sealant In a preferred 
embodiment, ttie primer includes a curing catalyst in a preferred embodiment, the 
primer is applied to ttie ttireaded portion of one of ttie tubular members and ttie 
sealant is applied to ttie ttireaded portion of ttie ottier one of ttie tubular members. 
In a preferred embodiment, the primer includes a curing catalyst. 

A method of coupling a tubular member to a preexisting stru(^re has also 
been describe that includes positioning the tubular memt)er and an expansion cone 
wlttiin ttie preexisting structure, anchoring ttie tijbular member to ttie preexisting 
structure, and axially displacing ttie expansion cone relative to the tubidar member 
by pulling ttie expansion cone ttirough ttie expandable tubular member. In a 
preferred embodiment, the tubular member includes: a pairtyf rings for engaging the 
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preexisting structure, and a sealing element positioned between the rings for sealing 
the fnterfaco Iwtween the tulMJiar memljer and the pree)d8tlng stniduw. 

A method of coup«ng a tubular member to a preexisting stnidurB has also 
been described that includes positioning the expandable tubular member and an 
5 expansion cone wHhin the preexisting structure, anchoring the expandable tubular 
member to the preexistirig structure, and axially displacing the expansion cone 
relattve to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
Includes one or mom slots. In a prefened embodiment, the slots are provided at a 
10 preexpanded portion of the tubular member. In a preferred emboc|iment. the slots 
are provided at a non-preexpanded portion of the tubular member. 

A method of coupling a tubular member to a preexisting sbuctiae has also 
been described that indudte positioning the expandable tubular member and an 
expansion oone within the preexisting stnjcture. anchoring the expartdable tubular 
member to the preexisting stnjdure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion oone through 
the expandable tubular meinber, In a preferred embodiment, the tubular member 
mdudes: a first prse^hded portion, an Intermediate portion coupled to the firet 
preexpanded portion including; a sealing element, and a second preexpanded 
20 portion coupled to the Interirrwdiata portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone virfthin the preexisting structure, anchoring the expandable tubular 
member to the preexisting stnjcture. and axially displacing the expansion cone 
>5 relative to Oie expandable tubular member by pulling the expansion cone flirotgh 
ttw expandable tijbular member by applying an axial force to the expansion cone. 
The »dal force preferably includes a substantially constant axial force, and an 
increased axial force. In a preferred embodiment, the increased axial force is 
provided on a periodic basis. In a preferred embodiment, the increased axial force 
0 is provided on a random basis. In a prefiened embodinrjent the ratio of the 
increased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular meinber to a preexisting statjcture has also 
been described that includes pc»i«oning the tubular member and an expansion cone 
wittjin the preexisting structure, ianchoring the tubular member to ttw preexisting 
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statcture, and axiaUy displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling ttie expansion cone throi^h the expwdsi)le 
tubular member. In a prefemsd embodiment pushing the expansion cone includes: 
injecttrq a pressurized fluidic material into contact with the expanston cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
Within the preexisting structure, anchoring the tubular member to the preexisting 
slmcture, axially displacing the expansion cone relative to the ftjbular member by 
pulling the expansion cone through the expandable tubular mentber, and injecting a 
curable fluidic sealing material behraen the tubular member and the preexisting 
structure prior to axially displacing tte expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the tubidar member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure by increasing the size of the expansion cone, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion oone 
through the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that indudes positioriing the tubular member and an expansion oone 
within the preexisting structure, anchoring the tubular member to the. preexisting 
stnjcture by heating a portion of the tubular member, and axially displacing the 
expansion oone relative to the tubular member by pulling the expansion cone 
throigh the tubular member. 

A method of coupling an expandable tul)ular member to a preexisting 
stnjcture has also been described that includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device within the preexisting 
structure, positioning the anchorb)g device above the expansion cone, anchoring the 
expandable tubulcH* meniher to the preexisting stmcture using the anchorfaig device, 
and axially displaang the expansion cone. 

A method Cff coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes positioning the tubular member and 
an expansion oone within the preexisting structure, explosively anchoring the tubular 
member to the preexisting sfrudure, and asdally displacing the expansion oone 
relative to the tubular member. 
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A method of coupling an exparateWe tubular to a pree^ 
also been described that includes fbdng the posifipn of an expansion <?one within the 
preexisting structure, driving the expandable tubular member onto the expansion 
cone in a first direction, and axbUy displacing the expansion cone in a second 
direction relative to the expandable tubular member. In a prefened embodiment, the 
fvst and second directions are different 

A method of coupHng an expandable tubular member to a preexisting 
stmcture has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting stnjcture. releasing the 
resilieni anchor, and axiaiiy displacing the expansion cone within the expandable 
tubular member. 

A method of cbupfing an expandable tubular member to a preexisting 
structure has also been described that includes placsig the expandable tubular 
member, an expansion cone, and an anchor Into the preexisting structure, anchoring 
the expandable tubular member to the preexisting stmcture by: pivoting one or more 
•ngagement elemenis. and axiaiiy displacing the expansion done. In a preferred 
embodiment, pivoting the. engagement elements includes: actuating the 
engagement elements. In a prefbired embodiment, pivoting thd engagement 
elements Includes: placing a quantity of a fiuidic material onto the er^agemeht 
elements. In a prefened embodiment. pIvoHng the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupTihg an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting stnicture. placing a quantity of 
a fiuidic material onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting stnicture, and axlally displacing ttie expansion 
cone. In a preferred embodiment, the fluldic material comprises a barito plug. In a 
preferred embodBThent the fluldic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member and an expansion cone into the preexisting structure, anchoring the 
expandaUe tubular member to the preexisting stnicture by ii^ecb'ng a quantity of a 
hardenabie fiuidic material into the preexisting structure, at teast partially curing the 
hardenabto fiuidic sealing material, and 
axteOy displacing the expahfsion cone. 
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A method of coupling an expandable tubular member to a preexisling 
structure has also been described that includes placing the expandable tubiter 
member and an expansim cone within the preexisting structure, and applying an 
axial force tb the expandable tubular member in a downward direction. 

A method of coupling an expandable tubular member to a preexisting 
strucfajre has also been described that includes pladng the expandable tubular 
member and an expansion cone within the preexisting structure, injecting a quantity 
of a first fluidic material having a first density Into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 
second fluidic material having a second density into a portion of ttie expandable 
td>ular member below the expansion cone. In a prefened embodiment, the second 
density is greater than the first density. 

A method of coupling an expar^Jable tubular member to a preexisting 
structure has also been de8crk>ed that includes placing the expandable tubular 
member and an expansibn cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, applying an axial force to. 
the mpansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been desoibed that Includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular member. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 
device adapted to oxiple the expandable tubular menU>er to the preexisting 
structure, and an expansion cone nfv>vably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end. one or more grooves 
fomfied in the outer surface of the tapered first end. and one or nrKwre axial flow 
passages fluididy coupled to ttie grooves. In a preferred embodiment, ttie grooves 
include drcumferentiial grooves. In a preferred embodiment, the grooves include 
spiral grooves. In a prefened embodiment, the grooves are concentrated around 
the akiai niidpoint of VhB tapered portim of the housing. In a preferred iwrtxxllment, 
the axial flow piassages include axial grooves. In a preferred embodiment, the aOsA 
grooves are spaced apart by at least about 3 inches in the circumferential direction. 
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In a preferred embodiirT»nt. the axial grooves extend from the tapered first erid of 
the body to the groove. In a preferred enriljodiment, the axial grooves extend from 
the secoTKl end of the l)ody to the grooves. In a preferred emlxxliment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
In a preferred embodiment, the axial flow passage are positioned within the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered first erxl of the body to the grooves. In a preferred 
embodiment, ttie axial flow passages extend frwn the tapered first end of the body 
to the. second end of the body. In a preferred embodiment the axial flow passages 
extend from the second end of the body to the grooves. In a prefeowl embodiment, 
one or more of the flow passages include inserts having restricted flow passages. In 
a preferred embodiment, one or more of the axial flow passages Include fBtere. In a 
preferred errtxxliment the cross sectional area of the groove is greater than the 
cross sectional area of the axial flow passages. In a preferred embodiment, the 
cross-sectional area of the grooves ranges from about 2X10^ In* to 5X10* In* In a 
preferred embodbfnent, the cross-sedNonal area of the axial flow passives ranges 
from about 2X10^ In* to 5X10^ in*. In a preferred embodiment, the angle of attack 
of the first taper^ end of the body r^es from about 10 to 2fO degrees. In a 
prefenBd mnbodiment, the grooves are concentrated in a trailing edge portion of the 
tapered first end. In a preferred embodiment, the angle of iridination of the axial 
fiow passages relative to the longitudinal axis of the expansion cone is greater than 
the angle of attadc of the first tapered end. In a preferred embodinrient. the grooves 
include: a flow channel having a first radius of curvature, a first shoulder positioned 
on one side of the fiow channel having a second radius (rf curvature, and a second 
shoulder positioned on the other side of the flow channel having a third radius of 
curvature. In a preferred embodinwnt. the first, second and third radii of curvature 
are substantially ^ual. In a preferred embodiment, the axial flow passages include: 
a flow channel having a first radius of curvature, a first shoulder positioned on one 
side of the flow channel having a second radius of curvature, and a second shoulder 
positioned on the other side of the fiow channel taving a third radius of curvature. 
In a preferred embodiment the firet second and fliinJ radii of curvature are 
substantially equal. In a preferred embodiment the second radius of curvature is 
greater than the third radii^ of cun^ture. 

An apparatus for coupling an expandabfe tubular niember to a preexteting 
structure has also been described that includes an expandabfe tubular member, an 
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anchoring device adapted to couple the expandable tutHJiar nnember to the 
preexisting structure^ and an expansion cone movably coupled to the expandable 
tubular member and, adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: an annular 
member, having: a wall thickness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no failure for r»lial expansions of up to about 30 %, and no 
neckirig of the walls of the anruilar member for radial expansions of up to about 
25%. 

An apparatus for coupling an expandable tubular rmmber to a preexisting 
structure has also been described ttmt includes an expandat^ tubular nrtember, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and ah expansion cone movabty coupled to the expandable 
tubular member and adapted to radially expand the expandabte tubular member. In 
a preferred embodiment, the expandabte tubular member indudes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the first 
tubular member to the second tubuter membier. In a preferred embodiment, the 
threaded connectten Includes: one or more sealing members for sealing the 
interface . between the first and second tubutar members. In a preferred 
embodiment, ttie threaded connecGon ocmlprises a pin and box threaded 
connection. In a preferred embodiment, the sealing members are posittened 
adjacent to an end portion of the threaded oonnecUon. In a preferred embodiment, 
one of the sealing members is positioned adjacent to an end portion of the ttireaded 
connection, and another one of the sealing members is not positkmed adjacent to 
an end portion of the threaded connection. In a preferred embodiment, the plurality 
of the sealing members are positioned adjacent to an end portion of the threaded 
connectiOT. 

An apparatus for couplir^ an expandable tubular member to a preexisting 
structure has also been described that includes ah expandabte tubular niember, an 
anchoring device adapted to couple the expandabte tubular mwnber to the 
preexisting structure, and ari expansten cone movably coupled to the expandable 
tubular member and aidapted to racSally expand the expandable tubular member. In 
a preferred embodiment, the expandabte tubular member includes: a layer of a 
lubricant coupled to the interior surfece of the tubular member. In a pr^erred 
embodiment, the lubricant comprtees a metallic soap. In a preferred embodiment. 
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the lubricant is sefected from the group cxmsisting of C-Lut)e-10. C-PHOS-58-M. and 
C.PHOS-68-R. In a jjreferred embodiment the .lubricant provides a sIHiIng fndion 
coefficient of less than about 0.20. In a preferred embodlmeht, the lubricant is 
chemically bonded to the Interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant is mechanically borided to the hterior surface of 
the expandable tubular member. In a preferrwl embodiment, the lubricant Is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
preferred embodimerit. the lubricant includes epoxy, molybdenum disidfide. 
graphite, aluminum, coppw, alumisilicate and pdyet^enepotyamine. 

An apparatus for coupling an e)^ndable tubular member to a preexisting 
Structure has also been desolbed ttnt includes an e}q>andable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone mavdibfy coupled to the expandable 
tubular menter and adapted to radially expand the expandalde tubular member. In 
a prefemed embodonent. the. expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of . a 
sealant wittiin the threaded portions of the tubular members. In a prefened 
embodiment, the sealant is selected from ttte group consisting , of epoxies. 
themiosetflng seaEng compounds, cureble sealing compounds, and sealing 
compounds having polymerizable materials, in a preferred embodiment, the sealant 
includes an initial cure cyde and a final cure cyde. In a prefiened embodiment, the 
sealant can be stretched up to about 30 to 40 percent wittwut falure. In a preferred 
ernbodlment. the sealant is restetant to conventional weilbore flujdic materials. In a 
preferred embodiment, the material properties of tiie sealant are substantially stoble 
for temperatures ranging from about 0 to 450 "F. In a prefened embodiment, the 
ttireaded portions of ttw tubular membere include a primer for improving the 
adheston tile sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
slnidure has also been described ttiat includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expan^n cone movably coupled to ttie expandable 
tubular menriber and adapted to radially expand ttieexpahdabte tubular me In 
a prefened embodiment, the iaxpandable tubular member includes: a pair of rbigs for 
engaging the preexisting structure, and a seafing element positioned between the 
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rings for sealing the bitsffaoe between the tulMJIar member and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also teen described that includes an exf^nd^bie tubular number, an 
5 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubtdar member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes one or more 
slots. In a prefenBd embodiment, the slots are provided at a preexpanded porfon of 

10 the expandabto tubular member, in a preferred embodiment, the slots are provided 
at a n9n-pree}q>anded portion of the tubular riiember. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been descrft)ed that includes an expandable tubular member, an 
anchoring device adapted to. couple the e)q>andable tubular member to the 

15. ' preexisting structure, ahd an expansion cone movably coupled to the expandable 
tubular member and adapted to radiially e)q[)and the expandable tubular member. In 
a prefenred erribodlment, the exparidable tubular number includes: a first 
preexpanded portion^ an intermediate portion coupled to the first preexpanded 
portion including ^ sealing element, and a second preexpanded portion coupled to 

20 the intemnediate portion. 

An apparetus for oouplihg an expandable tubuleur member to a preexisting 
stojcture has also been dMcribed that includes an expandable tubular member, an 
anchoring device adapted to couple the expandiable tubular rnember to the 
preexisting structure, an expansbn cone nmvably coupled to the expandable tubular 

25 member and adapted to radially expand the expandable tubular member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 

30 the first support merriber, an expandable tubular menr^ coupled to the expansion 
ophe. and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisttng staicture. In a preferred 
embodiment, the anchoring device is positioned Bbaw the expanston cone. . In a 
preferred eitibodirheht, the wtside diameter of the expauision cone is greater than 

35 the inside diameter of the expandable tubular member. In a preferred embodiment, 
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the outside diameter of the expansion cone is approximately equal to the outside 
diameter of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexistihg 
structure has also been described ttiat includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnidure has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member cou|^ to the expanslori pone. 

An apparatus for coupling ah expandable tubular member to a preexisting 
stnicture has also been described that includes a support member, an expandable 
expansion con» coupled to the support member, and an expandable tubular 
member coupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member includes one or more anchoring devices. In a 
prefenBd embodiment, the expandable tubular member includes a slotted end 
portion. 

An apparatus for coupling an expandable tubular to a preexisting structure 
has also been described that includes a support member, an expansion cone 
coupled to the support member, ah expandable tubular member coupled to the 
expansion cone including one of more shape memory metal inserts, and a heater 
coupled to the support member In opposing relatipn to the shape memory metal 
totterts. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjdure has also been described that includes a support member, 
an expansion cone coupled to the support nwnber, an expandable tubular member 
coupled to the expandable expansion cone, and a resiUent anchor coupled to the 
expandable tubular member. In a prefen^d embodiment, the resilient anchor 
includes a nssUlent scrolL In a preferred embodintent. the resilient anchor includes 
one or more resilient anns. In a preferred embodiment, the resilient anchor 
includes: one or more resilient radiaOy oriented elements. In a prefened 
embodiment, the rrailient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has alsp been described that includes an 
expandable tubular biody, one or rnore! resilient panels coupled to the expandable 
tubular body, and a release member releasabty coupled to the resilient panels 
adapted to controllably release the resilient panels. 
5 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member, 
an expansion cone coupled to ttie support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
e)4)andable tubular member, including: one pr more sfxkes pivotally coupled to the 

10 expandable tubular member for engaging the preexisting structure. In a preferred 
embodiment, the apparatus further includes one or mom corresponding actuators 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has aisio been describiKi that includes a support membe^^ 

15 an expansion cone coupled to the support membef, an expandabte tubular member . 
coupled to the expandable expansion bone, and an anchor coupled to the 
expandable tubular member, Including: one or more peHa\ baskets ph/otally coupled 
to the expandable tubular member. In a prefened entfXKfimenti the apparatus , 
further includes one or more cohesponding actuators for pivoting the petal baskets. 

20 An apparatus for coupling an exparidable tubidar member to a preexisting 

stmdure has also been described that includes a support membw, an expanston 
cone coupled to the support member, an expandable tubular member coupled to the 
/expansion cone, Including: a stotted portion provided at one end of the expandable 
tubular member. 

25 An apparatus for cwpling ian expandable tubular member to a preexisting 

structure has also been described that includes a support member, an expanston 
oone, an expandable tubular member coupled to the expanston corm, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
member, and a mass coupled to the end portion of the expandable tubular member. 

30 In a prefttred embodiment, the weight of the mass is greater than about SO to 100 
% of the yieM strength of the expandable tubular men^. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmdure has also been described that indiKles a support member including a fluid 
passage, an expansion cone coupled to the support member, an expandable tubular 

35 member coupM to the expansion cone, a slip Joint ooupied.to the expanston cone. 



an end piate coupled to the slip joint, a fluid chamtwr coupled to the fluid passage, 
the RuM chamber defined by the Interior jwtfen of the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular n»mber to a preexisting structure has been 
described that includes positipning the tubular member and an expansion cone 
vi«hln the preexisting strocture. axiaHy displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
preferred embodiment, axially displadhg the expansion cone includes pressurizing 
at least a portion of the intsrior of the tubular member, in a preferred embodiment. 
axteNy displacing the expansion cone includes: Injecting a fluidic material into the 
tubular member. In.a preferred embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a prefened 
drobodlment, axteOy displacing the expansion cone Includes: displacing the 
expansion cone into the tubular member. In a piefened embodiment, axially 
displacing the expansion cone includes: diispladng the expansion cone out of the 
tubular member. In a prefened embodiment, axially displacing the expansion oone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a prefened embodimerit. 
applying direct radial pressure to the tubuiarmember includes applying a radial 
force at discrete locations. In a preferred embodiment, the preexisting structure 
Includes a weilbore casing. In a preferred embodlnient. the preexisting structure 
includes a pipeline. In a preferred embodiment, the preexisting structure includes a 
structural support. 

An apparatus also has been described that includes a tubular member 
coupled to a preexisting stnicture. The tubular member is coupled to the preexisting 
stoJCture by the process of: positioning the tubular member and an expansion cone 
vwMhln the preexisting stnicture, axially displacing the expansion cone, removing the 
expansion cons, and applying direct radial pressure to the tubular member. In a 
prefenisd embodlnhent. axially displacing the expansion cone includes: pressurizing 
at least a portion of the Interior of the tubular member. In a preferred embodiment, 
axlally displacing the expansion cone includes: ir\iecting a fluidic material into the 
tubular member, in a preferred embodiment, axially displacing the expansion cone 
Includes: applyihg a tensile force to the exparision cone. In a preferred 
embodiment, axially displacing the expansion cone Includes: displacing the 
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expanston cone Into the tubular meml)er. In a preferred emixxJIment, axially 
displacing the expansion cone Includes: displacing the expansion cone out of the 
tubular menAer. in a pfeferred embodiment, axially displacing the expansion cone 
radially exparKls the tubular member by about 10% to 20%. In a preferred 
5 embodiment applying dlred radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a prefenred embodiment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a prefened embodinrwnt, the preexisting structure includes a wellbore 
casing. In a preferred embodlniert, the preexisting structure includes, a pipeline. In 
10 a preferred embodiment the preexisting structure includes a stnictural support 

Although this detailed description has shown and described itlustratiye 
embodiments of the invention, this descripfon contemplates a wide range of 
modifications, chants, and substitutions. In some instances, one may. employ 
some features of the preseitt Inverition without a corresponding use of the other 
features. Acqordmgly, it is appropriate that readere should construe the appended 
claims broadly, arnl In a manner consistent with the scope of the invention. 
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1. A system for coupfing an expandable tubular mertiber to a preexisting 
structure, comprising: 

5 '^'«ft^P«Wortng the tubular member and an expansion cone w^^ 

preexisting stnicture; 

means for anchoring the tubular member to the preexisting structure; 
means for axlally dlspladng the expansion cone relative to the tubular 
member by puOIng the expansion cone through the tubular member and 
10 means for lubricating an interface beh«een the tubular member and the 

expansion'oone with a lubricant 

2. The system of dalm 1. wherein the means for lubricaUr^ the Interlace 
between the expansion cone and the tubular member, includes: 

15 "»ans for coating the interior surface of the tubular member with a first pa^ 

of a lubricant; and 

means for applying a second part of the lubricant to the Interior surface of the 
tubular nwmber. 

20 3. The systeni of daiml. wherein the lubricant comprises a meteliic soap. 

4.. The system of dalm 1. wherein the lubricant is selected from the group 
consisting of C+ubo-IO, <>PH0S-5Wi«. and C^»H0S^8.R. 

25 5. The system of daim 1. wherein the lubricant provides a sliding friction 
ooefRdent of less than 0.20. 

6. The system of dalm l/wherein the lubricant is diemically bonded to the 
Interior surfaces of the tubular member. 

30 

7. The system of dalm 1. wherein the lubricant is medianicaliy bonded to the 
Interior surfaces of the tubular member. 

* * ■ • -x 

. N. - 

8. The system of dalm 1, wherein the lubricant is adhesively bonded to the 
35 interior surfsiceofthe tubular member. 
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9. The system of dalm 1, wherein the lubricant includes epoxy, molybdenum 
disuincle, graphite, aluminum, oopper, alumisllicate and polyethyienepolyamine. 

10. The system of daim 1. wherein the expandable tubular member indudes: 
a first tubular member. . \ 
a second tubular member; and 

a pin and box threaded cpnnedion fcn^ coupling the first tubular member to 
the second tubular member, the threaded connection Including: 

one or niore sealing members for seafing the interface between the first and 
second tubular members. 

11. The system of dalm 10, wherein the sealing members are positioned 
adjaoent to an end portion of the threaded connection. 

12. The system of daim 10. wherein one of the sealing members is positioned 
adjaoent lo an end portion of the ttveaded connecBon; and wherein another orie of 
the sealing memi^ers is not positioned adjacent to an end portion of the threaded 
corinection. 

13. The system of claim 10. wherein a plurality of the scaling merr^rs are 
positioned adjaoent to an end portion of the threaded connection. 

14. The system of daim 1 , wherein the expandable tubular nwmber indudes: 

a plurality of tubular members having threaded portions that are coupled to 
one another by the prooe^ of: 

coating the threaded portions of the tubular nrtenrtbers with a sea^^^ 
coupling ttie ttireaded portions of the tubular rnennbers; ^ 
curing the sealant. 

15. The system of dairn 14, wherein ttie sealant is selected from the group 
omslsting of epoxies. thermosetting sealing compounds, curable sealing 
compounds, and seaBng compounds having polymerizabte materials. 

IB. The system of daim 14. further induding: 
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means for Initially curing the sealant prior to radially expanding the tubular 
mentt^OT; and 

means for finally curing the sealant after radially ex|»nding the tubular 
members. 



17. The system of dalm 14, wherein the sealant can be stretched up to 40 
peincent after curing without faBure. 

18. The system of dalm 14. wherein the sealant is resistant to conventional 
lb weilborefluidic materials. 

19. The system of daim 14, wherein the rhateriai properties of the sealant are 
substantially stable for temperatures rar^ing from 0 to 45(fF. 

15 20. The system of dalm 14, further Including: 

. means for applying a primer to the threaded portions of the tubular rriembers 
prior to coaling the threaded portions of the tubular members with the sea^^ 

21. The system of claim 20. wherein the primer includes a curing cata^t 

20 

22. The system of daim 20. wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular membere. 

!5 23. The system of daim 20, wherein the primer indudes a curing catalyst 

24. The system of dalm 1, wherein the expandable tubular member indudes: 
a pah- iaf rings for engaging the preexisting structure; and 
a seaHng element positioned between the rings for.sealing the interface 

0 between the tubular member and the preexisting structure. 

25. The system of daim 1. wherein the expandable tubular rnember indudes: 
a first preexpanded portion; 

an intennediate portidn coupled to the firet preexpanded portion including a 
S seabtg element; and 
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a second preexpanded portion coupled to the intemwdiate portion. 

26. The system of dalm 1, wherein the means for anchoring ooiiniprfees 
for explosively anchoring the tubular member to the preexisting stnidure. 
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1^ Amethodofcouplli^anexpandabletubularmem^ 

stmctufB, comprising: K»««»un8.. 



5 structure; 



P^ltioningthetubularo^n^randane^ 
anchoring the tubular member to the preexisting stwcHire: 



axlally displacing the expansion cone relative to the tubular 



PUlHng the expansion cone through the tubular memben 



member by 



and 



10 . 

«xpan8toncor» end ihe tuljularinember Includes: 
IS expanslortcoheandthetubulai^member. wnme 

ftwn about 1 to 10.000 pentlpoise. ' •»"8 

20 4. The mettKKi of daim 2. wherein the injecting Includes- 

Nectfng lubricating fluid into a tapered end of theexparision cone^ 



5. The mettiod of claim 2, wherein tt» Injecting includes; 
injecting lubricating fluid lnt( 
25 tapered end of tt» expansion cone. 



injecting lubricating fluid Into Oie area arourKi the axial midpoint of a Urst 



6. ■"'emettiod of daim 2. wherein ttie Injecting includes- 

Injecting lubricating fluid Into a second end of the expansion cone^ 

30 7. The method.ofdaim 2. wherein the Injecting mdudes- 

expanstoi^ '"^^ a tapered first end and a second end of ti« 

8. The mettiod of daim 2. wherein the Injedlnglndudes- 
35 '"Seating fluid Into an interior of ttw expansion cor». 
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9. The method of daim 2. v^rein the injecting indudes: 

injeding lubricating fluid through an outer surface of the expand cone. 

5 10. The method of daim 2, wherein the injecting indudes: 

injecting the lubricating fluid into a pluralify of discrete locations along the 
tiaiOng edge portion. 

The method of dalm 2, vvherein the lubricating fluid comprises: 
driiiingmud. 

The method of daim 2. wherein the lubricating fluid further indudes: 
ToRiTrimlil; 
EPMudlib;and 
DriBN-Snd. 

The method of cMm 2, wherein the lubricating fluid ooriiprfees: 
TorqTrimlll; 

EPMudlib;and 

DriBN-Siid. 

The method of daim 1. wherein lubricating the hterf^ between the 
expansion cone and the tubular member indudes: 

coating the Interior surfece of the tubular nn»rnber with a lubricant. ^ 

1 5. The method of daim 1 . wherein lubricating the interfece between the 

expansion cone and the tubular member Indudes: 

coating the interior surface of the tubular member witti a first part of a 
lut)ricant; and 

applying a second part of the lubricant to the interior surfece <tf the tubular 
member. 

16. The method of daim 14, wherein the lubricant comprises a metallic soap. 



0 



1f. 



12. 



5 



13. 



I 



14. 
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5 ooeliidentoflMslhanaijouto^ ^cnoran 

imerior surfaces of the tubular members. 

10 f^- "^-^-^^ofclaimHwhereinthelubrfc^^^ 

Intertersurfaoesofthetubularmembers. c^V bonded to the 

inleriorsurfaceofthetubutermembers oeaioine 
cllsufflde. graphte, aluminum, copper, alumlsl^^ 

anchoring the tubular member to the preexisting structures 
25 n.,H !!''^'^''^'^"^"'*^"^«^'=°~'«'^tothetubularm^^ 
25 Pul'^ng the expansion cone through the tubular memben 

wherein the tubular member Includes: 

an annular member. Including: . 

a waB thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about 10 %■ 
0 ''^cll0nsoflessthanabout8%ofthewallthickness- 
no tolure for radial expansions of up to about 30 % and 

about "^"^ "''^ "'"'^^ 
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24. A method erf oouptog a tubular member to a preexisting structure, 
oorrpisir^: 

injecting a lubrk»ting fluid into the preexisting slaicture; 
positioning the tubular member and an expansion cone vyithin the preexisting 
5 structure; 

anchoring the tubular member to the preexfefing structure; and 
axlally displacing the expansion cone relative to the tubular memb^ by 
pulling the expansion cone through the tubular member. 

0 25. The method of daim 24. wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL™ brand drilling mud lubricant 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

5. • PO««ionlng the expandable tubular member and an expansion cone 
the preexisting structure: 

anchoring the expandable tubular member to the preexisting strucbire; and 
axiany displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member. 

Wherein the expandable tubular member includes: 
a first tubular member, 

a second tubular niember; and . 

a threaded connection fbr coupling the first tubular noember to the second 
tabular member, the threaded cormection including: 

one or more sealing members fbr sealing the interface between the firet and 
second tubular membera. , . 

27. The nrothod of daim 26. v>»herein the threadiBd connection comprises a 
and box threaded connection. 

28. "nwnwthod of claim 26. virtiereln the sealing membere are positioned 
adiacent to ah end poftion of the threaded connection. 

29. The method of daim 26, wherieln one of the seallr^nrwmbere Is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
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5 !!L!!ri!r.r*'"*''*"'" 

curing the sealant 

"«»«n8 Of .pox«. «»™o»«,, .^^^.^^ 
"^"inds. and «^ compound. t««*^ 

33. '""•melfwdofclalmai.fcitherrndudlnfl- 



and 

flnaliy curing the sealant after radially expanding the tubular 



members. 



3. "^Jir-cCT-t^^ 
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36. The method of daim 31, wherein the material properties (tf the sealant are 
sutwtatttiaay stable for temperatures ranging from about 0 to 450 V. . 

37. The method (rf daim 31 , ftjrther fnduding: 

applying a primer to the threaded portions of the tubular m«nbers ftUjr to 
coating the threaded portions of the tubular members with the sealant 

38. The method of daim 37. wherein the primer indudes a curing catalyst 

39. The rnethod of daim 37. wherein tfwprirner Is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular hfiembers. 

40. The rtiethod of daim 37, wherein the prlrner Indudes a curing catalyst 

41. A method of coupOng a tubular member to a preexisting structure, 
comprising: 

posHlonIng the tubular member and an expansion pone within the preexisting 
structure; 

anchwing the tubular rnember to the preexisting structure; and 
axially displadng the expansion cone relative to the tubular meniber by 

pulling the expansion cone through the expandat)le tubulen- member* 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting stnidure; and 
a sealing element positioned between the rings for sealing the interbce 

between the tubular member an^ the preexisting staicture. 

.42. A method of coupUng a tubular member to a preexisting stnicture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisthg structure; 

anchbrtoig the e)qpandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tidiular 
member by pulling the expansion cone througli the expandable tubular member. 

wherein the tubular m«rnber indudes orie or more slots. 
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portion of the tubular member. P™VweoataprBexpar«Jed 
P'««P«ntl«dportlonoflh»lub>ilarrnsiiiber. 

• ^raln the tubular member Iridudes: 
a first pfeexparKled porUon; 

a second prwxparicled portion coupled to tt^ 

46. Amethodofcoupungatubularmembertoapreexistingstructure 

comprising: • • 

t.apreer::r:~"""^"^^^^^^ 

^a)^lly cfepladng the expansion cone relative to the expandable .tubular 
n^by pulling theexpanslonc^e through the e^ 
applying an axial force to the expansion cone; "^rty 
wherein the axial force Includes: 

30 a substantially constant axial fbree; and 

an Increased axial force. 
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47. 



periodic basis, 



^Tl»««»d Of cwm 46. 
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48. The method of daim 46. wherein the increased axial force is provided on a 
random ttasis. 

49. The method of daim 46, \»rtiereln the ratio of the increased axial force to the 
sutstantially constat axi£d force ranges from about 5 to 40 %. 

51. A m^hod of coupling a tubular memb«- to a preexisting staicture, 
comprising: 

positlohing the tubular member and an expansion cone witWn the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially dispiadng the expansion cone relative to the expandable tubular 
member by pushing and pulling the expansion cone through the expandable tubular 
member. 

52. The method of daim 51. wherein pushing the expansion cone indudes: 
injeding a pressurized fluidic material Into contad with the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubuier member and an expansion cone virtthln the preexisting 
structure; . 

anchoring the tubular member to the preexisting stnjdure; 

axially dispiadng the expansion cone relative to the tubular inember by 
pulling the expansion cone through the expandable tubular member, and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting stnjcture prior to axially dispiadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubuiar member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stmcture by Increasing the 
size of ttie expansion owie; and 
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«ia»y displacint, the expansion cm reMm fc ih. , 

Posftioning the cixpdndabie tubular memh«- ^ ^ . 

20 displacing the expansion tone. 

^ An^modofcoupllnganexpandabtetubuiarme^ 

«*u<*Jre, comprising: •"aprBexisnng 
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wherein the first and second directions are different. 

59. A method of coupling an expandable tutnjlar rtiernber to a preexisting 
structure, comprteing: 

placing the expandable tubular, an expansion cone, and a resilient arichor 
within the preexisting ^taicture; 

releasing the resilient anchor, and 

axially displacing the expansion cone within the expandable tubujar member. 

60. A method of coupling an expandable tubular member to a prewdsting 
structure, comprising: 

pladng the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; . 

anchoring the exparidaUe tubular member to the preexisting staicture by: 
pivoting (m or rnore engagernent elenmhts; and 
axially displacing the expanston cme. 

61. The rnethod of daim 60. wherein pivoting the engagement elements 
includes: 

actuating the engagement elements. 

62. The method of daim 60. wherein pivoOr^ the engagement elements 
includes: 

ptadng a quantity of a fluidic material onto the engagement elertients. 

63. The method of dalm 60, wherein pivoting the engagement elements 

includes: 

displacing the expandable tubular member. 

64. A method of coupling an expandal^e tubular member to a preexistirig 
structure, comprising: 

ptedng the wqaandable tulMilar member and an expansion cone into the 
preexisting structure; ' 

placing a quantity of a flUdlc material onto the expandable tubujar member to 
anchor the expandable tubular member to the rmexteting structure: and 
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sxlally dlsptadng ihe »,p»«oii 
«Wy<«BPladn9»»«pa,«oocone. 

««w* Ihe Mcord deiBly, I, B«M„ Itan »» fw 
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placing the expandable tubular member arid an expansion cone into the 
preexisting structure: 

anchoring the expandable tut^ular member to the preexisting structure; 

applying an axial force to the expansion cone; and 

pressurizing an interior portion of the expandable tubular member below the 
expansion cone. 

71 . A method of coupling an expandable tubular member to a pi:eexistmg 
structure, comprising: 

pladng the expandable tubular nwmber and an expansion cone into the 
preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for.coupling a tubular member to a preexisting structure, 
comprising: 

an expandable tubular member. 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone niovably coupled to the expandable tubular mwnber and 
adapted to radially expand the expandable tubular member, including: 

a housing including a tapered first ervd and a second end; 

one or rnore grooves fbmned in the outer surface of the tapered first end; arid 

one or owre axial flow passages fluidicly coupled to the grooves. 

73. The apparatus of claim 72. wherein the grooves comprise drcumfsrential 
grooves. 

74. The apparatus of daim 72. wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72. voherein the grooves are concentrated arour)d the 
axial midpoint of the tapered poftion of the housing. 

76. The apparatus of 72. wherein the axial flow passages comprise axial 
groovw. 
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least 



5 la(WBdllreiendo»lheliodylc.ii»^oove8. 
2^TI»app.rau, « cam 7S. wh«rtn axial 

•aPOTd tw ««i of ihe body to the end of Ihe Iwly. 
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**lnll»lloi«iiig.oflheexpansloncooe. l"™"*! 

2LlW^t!f"''-"*^'^"^'^'«^««^*<«>^ 
opwed first end Of the body to the grooves. 

•» "IWKlftsleiKloflhobodKtotiieeKandwidoflli.ijody. 

seoona end Of the t)ody to the groom. 

25 JheapparatusofctelmVv^erelrtor^orrnorB 

inserts having restricted flow f^es. Passages include 

«^^j«Ppa«.o,.^ 

30 

87. l>«aPParatusofclalrn72.wherBinthec.x)ss^onal^ 
greaterthanthecrosssectlohalareaoftHeaxlalfto^ ««8roovesls 

88. The apparatus Of Claim 72. Wherein the c^ 

35 rangesfromaboul»(i(r'in'to5X10^ln». ™winegrooves 
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89. The apparatus of daim7Z wherein the aoss-sectonal area of the axial fl^ 
passages ranges from atwut 2X10"* In* to SXIff* In*. 

5 90. The apparatus of daim 72. wherein the angle of attack of the first tapered 
end of the twdy ranges from atxNJt 10 to 30 degrees. 

91; The apparatus of claim 72. wherein the grooves are concentrated in a trailing 
et^e portion of the tapered first end. 

10 

92. The apparatus of dalm 72. wherein the angle of inclination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 

15 93. The apparatus of dalm 72. wherein this grooves Include: 
a ^ chanriel havlr^ a firet radius of curvature; 
a first shouMer posltk)ned on one sMe of the ftow channel having a second 
redhis of curvature; and 

a second shckiWer positioned on the other sWe of the fkw channel having a 
20 third radius of curvature. 

94. The apparatus of dalm 93. wherein the first, second and third radU of 
cun/ature are substantially equal 

25 95. The apparatus of daim 72. wherein the axial fkiw passages include: 
. a flow channel havingeflret radius of curvature: 
a first shoulder posittoned on one skJe of the flow channel having a second 
radius of curviature; and 

a second shoukler positioned on the other side of the ftow channel having a 
30 third radkis of curvature. 

96. The ap|»ratU8of dalm 95..wh8reln the first, second and third radii of 
cunoture are sul}stantially equal. 
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an expandable tabular member 

» raoiaiiy expand Ihe expandable tubular member 

wherein the expmdable tubular member Includes: ' 
an annular member, having: 

a thicWlhat varies less than about 8 %• 

_ .»»'~PJ^strBnglhthatvarleslessthanaboutlo%- 
.m^eriectk»«ofh««tha^ 

no fallu« for radial expansions Of up 10 «x)ut 30 %: and ' 
abou.2r"^'''"*""^^*^"'"^^'^^ 

• * \ 

an expandable tubular member; 
an anchoring device adapted to couole the aimanH^Ki^ ^ u . 
Ihepreexisting structure; and *^'*'^«^<*«ble tubular mernber to 

Wherein tiie expandable tubular member Includes: 

a first tubular nnemben 

a second tubular memben and 

•wuar member, the threaded connection including- 
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100. The apparatus of dalm 99. wherein the threaded connection ^ 
pin and txM threaded connection. 

101 . The apparatus of daim 99, wherein the sealing nwmbere are positioned 
adjacent to an end portion (rf the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing memt)ers is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing memtiers is not positioned adjacent to an end portloh of the threaded 
connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing memtwrs are 
posifbned adjacent to an end portion of the threaded connection. 

104. An apparatus for coupBr^ an expandable tubular inember to a preexisting 
structure, comprising: 

ah expandable tubular merhber. 

an anchoring device adapted to couple the expandable tubular m«nber to 
the (tfeexisting structure; arid 

an expanston cone movably coupled to the expandable tubular member and 
adapted to radially mpand the expandable tubular memben 

wherein the expahdable tubular member Includes: 

a layer of a lubricant coupled to the Interior surfece of the tubular member. 

105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-10. C-PHOS-58-M. and C-PHOS-58-R. 

107. The apparatus of daim 104. wherein the lubricant provides a sOding fHcUon 
coefRdent of tess than about 0.20. 

108. The apparatus of daim 104, wherein ttie lubricant Is chemically bonded to 
the iritertor surface or the expandabte tubular member. 
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an expandable tubular member 
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117. The apparatus of dalm 112. wheiein the material properties of the sealant 
are substantially stable for temperatures ranging,ftom about 0 to 450 "F, 

118. The apparatus of dalm 112. wherein the threaded portlorw of the tubute^ 

5 members include a primer for Improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for ooupling an expandable tubular member to a preexisting 
structure, oomprlsing: 

10 an expandable tijbular member, 

an anchorir^ device adapted to couple the expandable tubular member to 
the preexisting structure; and 

expansion cone mo¥ably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 

15 wherein the expandable tubular member Includes: a pair of rings for 

engaging the preexisting structure; . and 

a s^ing element positioned between the rings for seaDng the interface 
between the tubular member and the preexisting stmcture. 

20 120. An apparatus for ooupBng an expandable tubular member to a preexisting 
structure, ooinprlsing: 

an expandable tubutar memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexlstir^ structure; and 

25 an expansion cone movably coupled to the expandable tobular member and 

adapted to radially expand the expandable tobular memben 

wherein the expandabfo tubular member includes one or rnore slots. 

121 . The apparatus of dalm 120, wherein the slots are provided at a preexpanded 
30 portion of the expandid>ie tubular member. 

122. The apparatus of dalm 120, wherein the slots are provided at anon- 
preexpanded poirtlon of the tubufaar member. 
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123. An apparatus for couphno an BJtnanHahu . 
an w^ndawe tubular itwrtje,; 

w»»nMn the expandable tubular member indiidw- * ' 
a firetpreexpanded portion; 

an expandable tubular member, 
an anchoring device adapted to couole the m^ma^M^ . 
the preexisting structure-. «*""P'^*^««P««teWe tubular member 

a,,rt™bl.lK«p«.a8.co^tedto«»a„ehorin9<tavlc,. 

*!>'>tsunionnieniben 

• aioond «w<rt coupled 10 «» Ite support m«rt^ 

" "cpwwon con. coupled to Ihe ftsi support memtar 
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127, The apparatus of dabn 125. wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member. 



5 128. An apparatus for coupling an expandable tubular iiiember to a preexisting 
structure, comprisir^: 

a first support member; . 

a second support member coupled to the first support memben 
an expansion cone coupled to the first support memben 
10 ^n«xpandaWe tubular member coupled to the expansion cone; and 

an explosive ianchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An iapparatus for coupling an expandable tubular member to a preexisting 
15 ^budure. comprising: 

a support member 

an expandable expansion cone ooupied to the s(4>port member; and 
an expandable tubular member coupled to the expansion cone. 

20 130. An apparatus for coupling an ejvandawe tubular inember to a preexistirig 
structure, oon^xising: 

a support member; 

an expandable expansion cone ooupied to the support inemben and 

an expandable tubular member ooupied to the expandable expansion cone 

131. Theapparatus ofdalm 130. wherein the exparidable tubular member 
indiKies one or more anchwing devtees. 

132. The apparatus of daim 130, wherein the expandable tubular member 
10 includes a slotted end portion., 

133. An apparatus for coupling an expandable tubular to a preexisting^^ 
comprising: . . ' 

a support member; 

5 an expansion cone ooupied to the support memben 
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an expandable tubular member couDteH f« ih- - 
-rrK^shapen^oK^yn.^.^'rar ~ 

^ ^^•^ *"P^ to the support member In opposmg relation In »^ K 
fnwnory metal Inserts "Pposmg relation to the shape 

5 

amppMmwntien 

an «ip«»(o,, con. coupled to m. support TO„»^ 
a «*« a«*or coupw to «po„Oobl. a^uw men*«. 

» Theapp«h,s,rfcl,l,„i34,^^^^^ 
<» or moi» iMifcmi rad!a»y oitonled rtMnonts. 

With the expansion cone nwu wmaw 

25 

139. An ««pandable tubular member, comprising: 
an expandable tubular body; 

one or rhoie resmem panels coupled to the expandable tubu^ 

a support member 

35 cone coupled to the support memben 
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an expandable tubular member coupled to ttie expandable expansion corie; 
and . 

an anchor coupled to the expandable tubular nwrnber. indiKJing: 
one or more spikes ph/otally coupled to the mpandable tubular member for 
engaging the preexisting structure. 

141. The apparatus of daim 140. further including one or more conespondlhg 
aduatore for pivoting the spikes. 

142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor ooiq^led to the e)4>andable tubular member, induding: 
one or more petal baskets pivotally coupled to the expandable tubular 
member. . 

143. The apparatus of d^ 142, lurther indudng one or more oorrespondftig 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 
stnidure. comprising: 

a support member. 

an expansion cone ooupted to the support member, 

an expandable tubular member coupled to the expanston cone. Including: 

a stotted portran prbykled. at one end of the expandable tubular meiiri)er. 

145. An apparatus for coupling an expandable tubular membei- to a preexisting 
structure, comprising: 

. a support-member. 

an mpansibn cone; 

an expandable tidnilar member coupled to the expanston cone; 
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a support member including a fluid passage; 
10 ^^^Pansloncone coupled to ttie support niember 

an expandable tubular member coupled to the exparisioh cone- 

a slip joint coupled to the expansion cone; 

an end plate coupled to the slip joint- 
is th^.nJ!"!?^""'^^ 

147 A method of coupling a tubular member to a preexisting structure 
oomprising: ' 

^ructure; • r 

^'y<*«8P!acing the expansion cone; 
renwving the expansion cone; and 

applying direct radial pressure to the tubular member 

25 

P««»i*9 at lew . porton Of Iho We*, of the w^^^ 
30 ^«J|^'>«^ofclel«,47.«,^ex«^ 

«ul(fc material Into tlie lutailar menitw 

35 iLeT'^'''^"'''^"*'''*^'^"^"" 
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applying a tensile fm» to the expansion cone. 

1 51 . The method of dalm 147, wherein axiaily displacing the expansim cone 
includes: 

displacing the expansion cone into the tulMJIar nnember. 

15Z The niethod of daim 147» whensin iaxiaily djsplacing the exparmion cone 
includes: 

displacing the expansion cone out of the tubular nnOTit)er. 

153. The method of daim 147. wherein axiaily displadng the expansion cone 
radially expands the tubular membef by about 1 0% to 20%. 

154. The method of daim 147. wherein applying direct radial pressure to the first 
tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147. wherefn BpfOfitig direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

156. The method of daim 147. whereinr the preexisting structure indudes a 
wellbore casing. 

1 57. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. . 

158. The method of daim 147, wherein the preexisting structure indudes a 
structural support. 

159. An apparatus, comprising: 

a tubular member coupled to a preexisting structure; 
wherein the tubular member is coupled to the preexisting stnicture by the 
processor 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axiaOy displadng the expansbn cone; 
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removing the expansion cone; and 

applying direct radial pressure to ihe tubular member. 

pressurizing at least a porton Of the imerlor Of the tubular m^^^ 

10 '"^c^^afluldlcmaterialintolhetubularmember. 
1«^^8pperetusafcl«m15?.v^^ 

appWW a lensne force to the expansion oone. 
dliptw*, the expTOlon eon. Into ih. lubular m 

<««P»cln9 Ihe BipaiBfert con. ou of Ihe tub* 

25 ■l,„'*°*'^'*'''^''''"^'"'«^''»''M«ln9lhe«^ 
28 '««"llyexpm*ih,iu6ol»m«nb«i»«,o<i.1(»tto20%. 

«««y «„n<b me J*„ter n»mbor by up to *„o^ 

**-«m«*.rlndud«.prt^.«W*«.«dtoetolocjr^ 
l^T^^-c^n.,5..*^ 

35 
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169. The apparatus of claim 159, wherebithb 
pipeline. 

170. The apparatus of daim 159. wherein the preexisting structure includes a 
structural support 

171 . A system for coupling an expandable tutHilar nieml)er to a preexisttng 
structure, comprising: 

means for positioning the tubular member and an expansion cone withiri the 
preexisting struchjfe; 

means for anchoring the tubular member to the preexisting structure; 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member and 

means for lubricating the interface between the expansion cone and the 
tubular menrtber. 

172. The system of daim 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for injecting a lubricating fluid into the trailing edge of the interface 
between ttm expansion cone and the tubular member. 

173. The system of daim 172, wherein the lubricating fluid has a visoosity ranging 
from about 1 to 10,0(K) oentipoise. 

174. The system of daim 172, wherein the Injecting indudes: 
injecfing lubricating fluid into a tapered end of the expansion cone. 

175. The system of daim 172, wherein the means for injecting indudes: 
means for irijectlng lubricatir^ fluid into the area around the axial midpoint of 

a first tapered end of the expansion cone. 

176. The system of daim 172, wherein the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 

177. The system of daim 172. wherein the means for injecting indudes: 
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180. ■^'»^<i<M,,m.<^^,^^^^,^, 

along the trailing edge portion. • 

15 181. «y«^ of Claim 172. «*«,eh the lutKlca^ 
drilling mud. 

182. The8ystemofdalm172.wherelnthelubrte^^ 
TorqTrim III; ^ 

20 EP Mudllb: and 

DrillN-SIW. 

183. Thesystemofdalm172.wherelnthelubricatinglluldcompri8^^ 
TorqTrim III; 

25 EP Mudllb; and 

DriUN-SBd. 

ia^^ 

between the e)van8lon cone and the tubular member Includes- 

rneanelbr«>a«ngthelnteriorsurfeoeofthetubularmember«^ 

I^Jh^syetemol^^ 

t»tWBen the expansion cone and the tubular member includes- 

35 ^.j::::^'^'^'^'^-''^^''---''^'''^^ 
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means for applying a second part of the lubricant to the interior surfeoe of the 
tid>uldr member. 

1 86. The system of daim 184. wherein the lubricant comprises a metaOfc soap. 

187. The system of daim i 84. wherein the lubricant Is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-58.R. 

188. The system of daim 1 84. wherein the hibricant provides a sliding friction . 
coefRdent of less than about 0.20. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the 
Interior surfeices of the tubuter members. 

190. The system of daim 184, wherein the lubricant is mechanically bonded to ttie 
Interior surfeices of the tubular members. 

191. The system of daim 184, wherein the lubricam Is adhesively bonded to tt^ 
Interior surfeoe of the tubular members. 

192. The system of ctaim 184, wherein the lubricant Indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate ahd polyethylenepolyamine. 

1 93. A system for coupling a tubular member to a {Preexisting stmcture, 
comprising: 

positioning the tiAular niember and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially dispiadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member, 
wherein the tubular meiT4)er indudes: 
an annular member. Including: 
a wall thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about to %; 
imperfsdioris of less than about 8 % of the wall thickness; 
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5 194. A system for 
comprising: 



coupling a tubular member to a preexisting structure. 



'nlecflng a lubricating fluid Into the preexIsBng stmcture- 
^^^^^.ngt^ 

10 "^"Sthetubularmembertothepree^^^^ 

pullingtheexpanslonoonetlireughthelubularmember. ^ 

15 '''' "^J^'"**^^'^-'«*'««^"««'"Wcatlngfluldco^^ 
.15 ^°^"B«>"«EALn.brenddrfl,lngmudLcar^ 

1«. A system for coupnng an expandable tubular 

s«~cture. comprising: '^'^ '»«^ to a preexisting 

means for positioning the expandable tubular member and on 
20 cone vwthin the preexisting structure- '^"^^^^'^Bnsron 

stn^tureT::^"""""^"^^^^^^ 

means for ajdally displating the expansion cone rebth* In 

v«*»ereln the expandable fobular member Includes: 
a first tubular member; 

a second tubular member; and 
wowar member, the threaded connection Including- 
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198. Th8 system of daim 196, wherein the sealing members are positioned 
adjacoit to an end portion of the threaded oonnedbn, 

199. The system of daim 196, wherein one of the sealing memtwrs is petitioned 
adjacwit to an end portion of the threaded oonneptidn; and wherein another one of 

the sealing nrarnbers is not positioned adjaoerit to an end portloii of the threaded 
cmnection. 

200. The system of daim 196, wherein a plurality of the sealing menrttwrs are 
positioned adjaoerit to an end portion of the threaded connedioa 

201. A systemfor coupling an expandable tubular member to a preexisting 
strudure. oomprtsing: 

means for positioning the expandable tubular member and an expansion 
cone within the preexisUng sbucture; 

means for anchoring the expandable tubular member to the preexisfing 
sbructure; and 

means for SDdaity displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
memben 

wherein the expandable tubular member includes a plurality of tubular 
members hayirig threaded portions that are coupl^ to one anc^er by the process 

of: ■ - 

coating the threaded portions of the tubular members with a sealant; 
couplir^ the threaded portions of the tubular members; and 
curing the sealant, 

202. The system of daim 201 , wherein the sealant is selected from the group 
consisting of epoxies, thermosirtting sealing compounds, curable sealing 
conipounds. and sisalir^ conipounds having poiymerizable materials. 

203. The system of daim 201, further including: 

means for inittelly curing the sealant prior to radialty expanding the tubCdar 
members; and 
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wwwpefoent after cunngwrthoul failure. Kwaooui 

lor lempefatures ranging from about 0 to 45b 'F. 
207. The8y8temofdalm20i.furtherincludjng- 

a sealing etement posltianed hefiMBftii IK- ^ 
35 l)eltt««nth^#..K.. for sealing the InlerfacB 

betweenthetulwiarmemberandthepreexistlngslnicture. 
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212. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positiontng the expandable tul>ular member and an expansion cone within 
5 the preexteting structure; 

anchorir)g the expandable tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular member includes one or more slots. 

10 

21 3. the system of daim 21 2, wherein the stots are provide at a preexpanded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
15 preexpanded portion of the tutMJiar member. 

215. A system for ocHjpHng a tubular nrwmber to a preexisting structure, 
oonnprisir^: 

positiorting the expandable tubular meinber and an expansion cone within 
20 tt)e preexisting structure; 

anchoring the expandable tubular memt^er to the preexistir^ structure; and 

axially displadng the expansion pone r^tive to the expm 
member by pulling the expansicvi cone through the expandable tubular member, 

wherein the tubular merTd>er includes: 
25 a first preexpanded portion; 

an Intermediate portion coupled to the first pree)9xanded portion induding a 
sealing element; and 

a second preexpandisd portion coupled to the Intermediate portion. 

30 216. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting siructure; , 

anchoring the expandable tubular member to the preexisting structure; and 
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a^Ily dlsptadng the expanston cone ^native to th^ 
n^ber by punir^ the expansion c«nam^^ 

applying an axial force to the expansion cone; memoerpy 

whereto the axial fwce Includes: 

5 a substantially constant axial force; and 

an increased axial foroe. 



10 

220. A»>M«fareCM*«slubul«m«nlwto.p™«M„9«hKta„ 

comprising: 

20 preexistng structure; 

means for anchoring the tobular member to the preexlsti,^ stoictore: and 
'~«"«fo'«tellydispladng the expanston cone relative to t^ 

25' • ■ . 

means for injectlng .a pressurized fluidic material Into contact with the 
axpansfoncone. . 

30 

222. AsystemforcoupHngatubularmembertoapreexIstingstructure 

oon9)rising: • * . 

preexisting Structure; 
35 •^'«'«'«"<^n9««tubtfarm«nl«rtothewxlsto^^ 
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means for axialty displacing the expansion cone relative to the tubular 
member by puffing the expansion cone throiqh the expandable tubular member, 
and 

means for Injecting a curable fluidic sealing material between the tubular 
member and the pree}Qsting stnicfture prior to axially displacing the expansion cone. 

223. A system for coupBng a tubular member to a preexisting structure, 
. comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting stnjcture; 

meaiis fw anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axialiy dls|riacing the expansion cone retatiVB to the tubular 
member by pulling the expemskm cone through the tubular member. 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expanston cone within the 
prsexlstlng structure; 

means for anchc^ng the tubular member to the preexisting structure by 
heating a portion of the tubular mernber. and . 

means fbr axially displacing the expansion cone relative to the tubular 
member by puifing the expar^on cone through the tubular member. 

225. A system for coupling an expandable tubular member to a preexist^ - 
structure, comprising: 

mMns for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for posittoning the anchoring device above the expansion cone; 

means for anchoring the expandable taibular member to ttie preexisting 
structure using tt)e anchoring device; and 

* means for axially displacing the expansion cone. 

226. A system for coupling an expandable tubular rnefrd)er to a preexisting 
structure, comprising: 
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means 
member. 



for axiaay displacing the expansion cone relative to the tubular 
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"«« *»»*9 th. po«ta, Of » ^ 



strucbffe; 



lh» fta «KI .eOOI«l dlTKWOT (l«»wrt. 

Structure, comprising: 

20 means for placing the expandable tubular, an expansion cone and a 

• anchor within the preexisting stRicture; ^"^'o" «>ne. and a leslBent 

means for releasing the resilient anchon and 

« a» «<P«»l=n cone. a«l 

an anchor Into the preexisling Structure; 

nmansforanchoringtheaxpaniiabletubularnH^ 
means (br axiaify displacing the expansion cona 

as r^::rr'"'^^^^ 
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means for actuating the engagennent elenients. 

231 . The system of dalm 229, wherein the means for pivotffig the engagement 
elements includes: 

means for placing a quantity of a fluidic material onto the engagement 
elements. 

232. The system of dalm 229, wherein the means for pivoting the engagement 
elements includes: 

nteans for dispiadng the expandable tubular niember. 

233. A system for coupling an expandable tubular memberlo a preexisting 
structure, pornprisirig: . 

means for placing the expandable tubular member and an exparision opne 
into the preexisting structure; 

means for placing a quantity of a fluidic rnatertel onto the expandable tubular 
member to anchor the expandable tubular rhember to the preexisting structure; and 

means for axialiy displacing the expansion cone: 

234. The system of dam 233, wherein the fluidic matertel comprises a barite plug. 

235. The system of dalm 233, wherein the fhjidicniatertelcoinpris^ 

236. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positiwilng the expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexlstif^ 
structure by Injecting a quantity of a hardenabte fluidic material into the preexisting 
strudure; 

means for at least partially curing the hardenable fluidic sealing material; and 
means for axialiy dispiadng ttye expansion cone. 

237. A system for opupling an e)q)andable tubular memt>er to a preexisting 
structure, comprising: 
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'~«~'«>^ Ptecing the expandable tubular n»mbera^ 
wilWn the preexisting structure; and 

^^^•fe^^PP'y'nganaxlalforoetotheexpandabletubularm 
<to>w*wart direction. -^luwina 

238. A system for coupling an expandable tubular member to a preejdsting 
stnidure. comprising: 

means fbrptedng the expandabla^^^^^ 
wntHn the preexisting stnjcture; 

meansfbrlnjecbngaquantityofar«^fluldlc material havlngafl^ 

Into the reg«n Of the preexisting structure outside «if the e^^ 
niember; and 

'^™*^''««*ngaquantityofasecondf^^^^^ 
•tensltymtoaportlon Of the expandable tubular 

v*ereln the second density B greater than the first density. 

230. A system for coupling an expandable tubular member to a preexistma 
structure, comprising: 

20 Into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
stnicture; ^ ^ 

'^fof applying an axial force to the expansion cone; and 

25 betow the expansion cone. 

240. Asystemlbrcouplinganexpandabletubularmembertoapreexistlna 
••nKhJre, oomprising: 

30 mio the preexisting Structure; and 

means for applying an axial force to the expandable tubular merh^ 

241. A system for coupling a tubular member to a preexisting structure 
comprising: 
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means for fK)sttioning the tubular member and an expansion cone within the 
preexisting structure; 

means for axiaily displacing the expansion cone; 

means for renfKJvIng the expansion cone; and 

means for applying direct radial pressure to the tubular member. 

24Z The system of daim 241. wherein the means for axiaily displacing^ tt^ 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
memfaier. 

243. The system of daim 241, wherein the means for axiaily displactr^ the 
expansion cone indudes: 

means for injecting a fluMic material into the tubular member. 

244. The system of daim 241. wherein the rneans for axiaily dlspladhg the 
expansion cone indudes: 

means for applying a tensile force jto the expansion.cone. 

245. The system of daim 241 . wherein the means lor axiaily displadng th? 
expansion cone indudes: 

means for displadng the expansion oone into the tubular member. 

246. The system of daim 241 , wherein the rneans for axiaily displadng the 
expansion oone indudes: 

means for displadiig the expansion cone out of the tubular member. 

247. The system of daim 241 , wherein the means for axiaily displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 

248. The systerh of daim 241 , wherein the means for appl^ng direct radial 
pressure to the first tubutar member radially expands the tubular member by up to 
abput5%. 
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249. The system of daim 241 . wherein the means for applying direct radtal 
pressure to the tubular member Includes means for applying a radial force at 
dtecrete locations. 

250. The system of dalm 241. wherein the preexisting stn^cture Includes a 
wellbore casing. 

»1. Thesystemofdalm241.whe,elnthepree)cislingstructy,Blnd«^^ 
pipeline; 

252. The system of dalm 241. wherein the preexisting structure includes a 
structural support 
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